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THE SIX=-MASTED SCHOONER WYOMING. 


Bath, Me., has demonstrated her supremacy in marine con- 
struction in many forms and on many occasions, but the 
product which first brought fame to the city was the wooden 
sailing vessel. Although in recent years some of the largest 
and fastest steel warships in the United States navy have 
been turned out from her yards, still the work of building 
wooden sailing vessels goes on, and each year magnificent 
vessels of this type sail proudly down the Kennebec to join 
the already large fleet of Bath-built ships engaged in the 
coasting trade. 

The six-masted schooner Wyoming, launched from the 
yards of Percy & Small, Bath, Me., on December 15, is the 


The beams are 13 inches by 14 inches in the lower hold, 
the main deck beams are 11-inches by 12 inches, and the upper 
deck beams 9 inches by 13 inches. The ceiling in the poop is 
11 inches and 14 inches. The lock strakes in the lower hold 
are 12 inches by 14 inches, two strakes, and the between-deck 
waterways are 12 inches by 14 inches two strakes The stanch- 
ions in the lower hold are 13 inches by 14 inches and between 
decks 11 inches by 13 inches. No hanging knees are used in 
the construction of the vessel. There is one shelf strake 14 
inches by 14 inches in the lower hold; one shelf strake be- 
tween decks 14 inches by 14 inches and one under the poop 
deck 14 inches by 14 inches. 


THE LARGEST WOODEN SAILING VESSEL EVER BUILT. 


crowning specimen of the original Bath product, as she is 
the largest wooden sailing vessel that ever floated. The 


Wyoming is 350 feet in length over all and 304 feet on the i 


keel. She is 30 feet deep and 50 feet beam. About 1,500,000 
feet of hard pine was used in the construction of the hull. 

The six lower masts are of Oregon pine, 126 feet long and 
30 inches in diameter. They are spaced 44 feet 6 inches 
apart. The topmasts surmounting these are 56 feet long. 
The spanker boom has a length of 80 feet, the jib boom 75 
feet and the bow sprit 52 feet. 

The hull is ceiled with 14-inch yellow pine and planked with 
the same material. The frame is of Virginia white oak, 
molded 16 inches at the keel and tapering to 8 inches at the 
top; sided 14 inches. The keel is of the best of oak, in two 
tiers each 14 by 15 inches. As shown in the accompanying 
midship section, the keelson is in six tiers, each 14 by 14 
inches, with sister keelsons, each four tiers deep of the same 
size timber. 


NOTE THE DIAGONAL BRACING OF THE HULL, 


The upper deck is planked with white pine 3% inches by 
4¥% inches, the middle and lower decks are of 3-inch by 5-inch 
hard pine. The plank shear is 6 inches by 15 inches. The 
two lock strakes are 8 inches by 12 inches and 9 inches by 12 
inches. The upper deck is in one unbroken sweep from 
stem to stern, with none of the depressions and enclosed areas 
that fill with water and become nuisances in rough weather. 
Furthermore, the flush deck has the merit of giving added 
strength. 

The planking consists of three garboard strakes 8 inches 
by 14 inches, the remainder being 6 inches by 14 inches down 
to 6%4 at the gunwale. The fly rail is 5% inches by I1 
inches. The outside fastening is of oak below the waterline, 
and of locust above the load waterline. 

There are five hatches, those in the upper deck being 12 
feet by 18 feet, and those in the lower decks 12 feet by 13 
feet. Only galvanized iron is used on deck. 

The quarters forward, as well as aft, are very commodious, 
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and for a merchantman even luxurious. The after house is 30 
feet by 36 feet, and contains two saloons, the captain’s room, 
the mate’s room, a pantry, bathroom, chart room and medi- 
cine department. The cabins are paneled in quartered oak, 
mahogany and bird’s-eye maple. A combination of white 
spruce and cypress forms a striking effect inthe overhead work. 
The captain’s room is finished similarly to the cabins. There 
is a house aft of the main mast 20 feet by 28 feet containing 
the galley, mess room, steward’s room, second mate’s room 
and carpenter shop. The forward house is 18 feet by 28 feet 
and contains the engine room, the engineer’s room and fore- 
castle. The forecastle has accommodations for eight sailors. 


ing, six hundred hogsheads being used for the purpose. 

The Wyoming registers 3,730 gross tons, and is classed AI 
for sixteen years. She will carry 6,000 tons of coal, a cargo 
which is equal to the capacity of eight or ten of the average 
three-masted coasters. 

The schooner was designed by Bant Hanson, and is the 
splendid product of long years of experience in this line. 
The master builder was Miles M. Merry, who holds the ton- 
nage record for square riggers as well as for fore and aft 
vessels. It was he who built the ship Roanoke for the Sewallc 
some eighteen years ago, which was the largest ship ever built 
of wood. 5 


LAUNCH OF THE SIX-MASTED SCHOONER WYOMING, 


These quarters are all finished in North Carolina pine and 
are steam heated. 

Three boats are carried by the schooner, a 26-foot ship’s 
yawl with a 10-horsepower Kennebec engine, a 16-foot boat 
and a 12-foot skiff. 

The hull is reinforced by a wrought iron belt strap 8 inches 
by Y% inch, and a system of diagonal belt strapping through- 
out 4 inches by % inch, as shown by the photograph taken 
during the construction. This method of strengthening has 
been exploited with highly favorable results during the past 
few years in several of the larger wooden schooners. It has 
proved to be the most effective means of keeping the long and 
otherwise flexible hulls in shape. 

In competition with the invading barges and steam colliers, 
the Wyoming will spread 12,000 yards of canvas. She is 
equipped with a Hyde No. 13 windlass. Two Balt stockless 
anchors weighing 8,500 pounds each are furnished at the ends 
of 240 fathoms of 234-inch Bradley chain. 

The hull is salted throughout between planking and ceil- 


The Wyoming will engage in the Atlantic coasting trade 
under the Percy & Small flag, and under the command of 
Captain Angus McLeod, formerly of the five-master Gov- 
ernor Brooks. 

We are indebted to the Stevens Bros., Bath, Me., for the 
photographs and description of this vessel. 


Launch of the Battleship Utah. 


The fifth American Dreadnought, the battleship Utah, was 
successfully launched from the yards of the New York Ship- 
building Company, Camden, N. J., December 23. A record 
was established by launching the boat nine months and eight 
days after laying the keel. The nearest approach to this was 
in the construction of the North Dakota, which was launched 
in ten and three-quarters months from the date of laying the 
keel. The Utah is 551 feet 6 inches long over all and 510 
feet long on the waterline. Her beam is 88 feet 2 inches, and 
her displacement. 21,855 tons. 
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THE TREATMENT OF MARINE BOILERS . 
ON LONG VOYAGES.* 


BY H. RUCK-KEENE. 


The boilers should always be thoroughly cleaned and all 
scale or deposits on the heating surface removed. A sufficient 
quantity of zinc plates should_be securely attached by studs 
to the furnace sides, and also to any other part of the boilers 
where there is any sign of corrosive action. Clean, fresh water 
—and fresh water only—should be used for first filling the 
boiler and for make-up feed, and the feed water should be 
heated up to about the temperature of the boilers before it 
is passed into the boilers, as the use of heated feed water is 
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sea water out of the boiler. For this the use of fresh water 
for the make-up feed is essential. And fresh water must 
either be carried in the ballast tanks, or, as is now the usual 
practice in most vessels running long voyages, efficient evapor- 
ators must be fitted to provide sufficient fresh water for this 
purpose, and they must be sufficiently large to work to the 
required capacity without priming. A certain amount of 
sea water will, however, be passed into the boilers if the con- 
denser is leaking, whatever means may be provided for the 
make-up feed, but such a leak should be stopped as soon as 
possible. To ensure this, the condition of the feed water 
as it leaves the hot-well should be regularly and carefully 
ascertained, in order that the very first discernible leakage 
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MIDSHIP SECTION OF THE WYOMING. 


thought by some to increase the evaporative efficiency of 
the boiler, and certainly reduces the strains which must be 
set up when cold feed water is used. Every precaution should 
be taken to prevent the entry of air into the boiler along with 
the feed water. 

Some engineers still advocate the use of a small amount 
of sea water when first filling the boilers, especially in new 
boilers, so that a slight scale may be formed on the inside 
of the boilers, maintaining that by such treatment corrosion 
is avoided. But as the formation of even a slight scale on 
the heating surfaces must tend not only to the overheating 
of these parts, but also to an increased expenditure of coal 
in proportion to the water evaporated, it is Seema 
whether this is a good practice. 

Especial care must be taken during the voyage to keep all 


* From a paper read before the Institute of Marine Engineers, Sep- 
tember, 1909. 


of sea water should be known and promptly dealt with. These 
remarks also apply to the condensers of refrigerating or other 
auxiliary machinery using steam from the main boilers. In 
no case should the density of the water be allowed to exceed 
1.09 or 3/32. 

The question as to how often the water in the boilers should 
be changed must depend on circumstances, chiefly on how 
the density of the water has been kept. On long ocean voyages 
it may be impossible to make any examinations, but it may 
sometimes be possible to change the water in part of the 
boilers at coaling ports, even although the stay in port is short. 

To avoid unnecessary risks it is advisable to change the 
water frequently and examine the interior of the boilers, 
more especially in the case of new boilers. 

In some vessels running out to China and Japan, whose 
boilers I at one time surveyed annually and often at intervals 
of six or seven months, the water was regularly changed only 
at the end of voyage out or home, say after about fifty days’ 
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steaming. And though these boilers were from six to eight 
years old, they had never required the use of a boiler maker 
for repairs, nor had a scaling hammer ever been used in them, 
brushing and washing down being all they required when 
opened out. These boilers were worked under natural draft 
and were amply large for their work, and consequently were 
never forced. Fresh water was always used in filling them, 
and great care taken to prevent any air in solution being 
pumped into the boilers. All feed water was heated by 
means of feed heaters, and also passed through filters, and 
ample evaporators were fitted for feed make-up, zinc plates 
being also used to prevent corrosion, of which 1 may add 
there was no sign. 

Other boilers which I have examined and found to be in 
good condition are continuously under steam for about forty- 
two days at a time before the water is changed. Others I 
believe run for twice that time without changing the water, 
with satisfactory results, but, generally speaking, for vessels 
running for such long-distance voyages as to Japan, Australia 
or New Zealand, even when the density has not exceeded 
3/32, it appears advisable to change the water at each end of 
the voyage. 

Great care should be taken at all times, more especially 
when raising steam, to prevent quick variations of tempera- 
ture and consequent strains being set up in boilers, as these 
are often the cause of leaky seams, and of the cracking of the 
furnace saddle plates and combustion chamber plating. To 
avoid such strains, at least twelve hours, and better still, 
twenty-four hours, should be allowed for raising steam in the 
boilers. 

Some engineers prefer to light all the fires at once when 
commencing to raise steam, others light the wing fires only, 
and others again light only the center fire. The first plan 
appears to me to be the best method, as by so doing the heat, 
being gradually generated in all the furnaces alike, enables 
the boiler to expand more equally. During this process of 
raising steam the water in the boiler must be kept in circula- 
tion, so as to obtain, as far as possible, an equal temperature 
of water throughout the boiler. There are many methods of 
effecting this, one of the simplest and most effective being 
by pumping the water from the bottom of the boiler and 
delivering it back into the boiler through the feed pipes, 
having first heated it in the feed heater by steam from an 
auxiliary boiler. 

There does not appear to be a concurrence of opinion as 
to the best position in the boiler for the feed water to be 
delivered, but in every case care should be taken that the 
incoming feed water does not impinge directly on the plating 
or tubes, for should there be any air in the feed water, acute 
corrosion will probably be set up on that part of the boiler 
against which it impinges. Probably the best position is 
as near the surface of the water as possible, so that any air 
which may be in the feed finds its way directly into the steam 
space. 

The best hydrocarbon oils only, of a high specific gravity 
and high vaporizing point, should be used for the internal 
lubrication of the cylinders and slide valves, and the amount 
used should be reduced to the minimum possible. It is now 
generally found that the swabbing of the piston and slide rods 
is sufficient for internal lubrication, except in new engines or 
in some cases where the working surface of the valves is 
limited, or where a cylinder has been bored out, or a slide 
valve planed up and not yet worked up to good surfaces. 

When electric light engines or fan engines are fitted and 
their crankshafts are run in oil baths, extra precautions 
must be taken to prevent an excess of oil being splashed on to 
the piston and slide rods, as trouble has often occurred 
through oil getting into the boilers through this cause. Even 
when internal lubrication is reduced to a minimum every pos- 
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sible means should be taken to prevent oil entering the boilers, 
and feed filters are now generally fitted for this purpose. 

When forced draft is employed care should be taken to 
prevent an excessive air pressure in the ash-pits and furnaces. 
This is often due to the speed of the fan not being reduced 
when the air valves are closed on one or more of the furnaces, 
when cleaning fires. Keeping the fire-bars well and uniformly 
covered and the bridges intact are also important points, not 
only in preventing extra strains being set up in the boilers, 
but also in ensuring that the air supply is evenly distributed 
to the whole of the fire on the grate, thus ensuring a more 
perfect and economical combustion of the fuel. 

At the end of a voyage the fires should be allowed to die 
out in place, and the boilers allowed to cool down gradually, 
say for about twelve hours, with dampers shut, to prevent any 
undue strains being set up, due to rapid cooling of certain 
parts of the boilers. 

The blow-down cocks should only be opened for a few 
seconds to see that they are in working order. After the 
boilers have been cooled déwn they should be pumped out and 
thoroughly cleaned. 


THE DESIGN OF REVERSING ENGINES. 


BY EDWARD M. BRAGG, S. B. 


CALCULATIONS. 


In the chapter on “Marine Engine Design” the calculations 
were carried through for an engine working under the fol- 
lowing conditions: ; 

Ingicated horsepower = 3,000. 

Piston speed — 850 feet per minute. — 

Boiler pressure = 185 pounds gage. 

Cylinder sizes and stroke, 2314 inches, 41 inches, 64 inches 
by 42 inches. 

Eccentricity, 4.25 inches on the high and intermediate-pres- 
sure cylinders; 4.75 inches on the low-pressure. 

The reversing engine was placed between the low-pressure 
and intermediate-pressure gears, and the twisting moment 
from the low-pressure gear was 210,000 inch pounds. This 
was obtainéd by taking into consideration the weight, inertia 
and friction of the low-pressure valves. It was assumed that 


if the engine were in such a position that the maximum power 


had to be exerted to reverse the low-pressure gear the other 
two gears would be in a better position, and only the same 
amount of power would be necessary to reverse both the 
high-pressure and medium-pressure gears. 

The twisting moment that the reverse engine cylinder must 
exert will then be 420,000 inch pounds. We will take the 
stroke of the engine to be 

2.5 X 8.5 = 21.25; use 21 inches. 
Since the reverse levers were designed to move through an 


_angle of 75 degrees, the length of the reversing engine lever 


will be, by formula (1): 


21 
| = ——_—_ = 17.2; use 17.25 inches. 
DS€ Lon 
420,000 
= 24,350 pounds, 
17.25 


the force that must act upon the pin of the reversing engine 
lever. Assume the back pregsure in the cylinder to be to 
pounds absolute: 

200 X .9 — I0 = 170 pounds per square inch. 

24,350 

= 143.3 square inches = area of piston. 
170 . 

A diameter of 13.53 inches will give this area; use a 14-inch 
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cylinder. The reversing engine will be 14 inches by 21 inches. 
Since the diameter of the low-pressure cylinder is 64 inches 
this makes the cylinder of the reversing engine .219 times the 
low-pressure diameter. 
PISTON ROD. 
The length of rod will be about 21 + 14 = 35 inches. 
By formula (2): 
2 X 24,350 
a = 388 
™ X 4,000 
\ 48 < 3.88 X 60,000 X 357 


+ 15.05 + 3.88 
10,000,000 
D = 3.04; use 3 inches. 


CONNECTING ROD. 
Since no oil cylinder is to be used on this gear the length 
of the connecting rod can be about 
17.25 X 2.5 = 43.4; use 42 inches. 
By formula (3): 
2 X 24,350 
== = Bi 
™ XX 5,000 
| 1.08 X 3.1 X 60,000 X 42% > 
De \ 1 9. 
10,000,000 
D= 3.14; use 3.25 inches. 
Diameter at ends = 3.25 X .85 = 2.76; use 2.75 inches. 
CROSSHEAD GUIDE. 


By formula (4) : 
17.25 — V 17.25°— 10.5 ate 
21.850) = 020 (pounds: 
2X 42 
The length of guide from center to center of supports will 
be about the same as the length of the piston rod. 


Wil 1,030 X 35 
IME = = = 9,000 
4 4 
2 | eto 
For a beam of round section D = ee 
3 f 


® | 9,000 X 10.2 


ID = = 2.64; use 2.75 inches diameter. 
5,000 
1,030 
Length of slipper = = 5.30; use 5.5 inches. 
2:75 X 70 
24,350 


Surface of crosshead pin = = 8.12 square inches. 
3,000 
Length of bearing surface of pin = diameter of connecting 
tod at upper end = 2.75 inches: 
8.12 
= 2.95; use 3 inches diameter. 
2.75 
If the All-round type of gear is used the proportions will be 
as given below. Assume r¢ to be 19 inches. 
From formula (10) : 


d 6.3 X 420,000 X 10.5 
pi NG etbdliae sane ect igeas Coie be 


= 3.22; use 3.25 inches. 
4,000 X 2 X 17.25 X 19 


27 10 
n= = 36.7; use 37 inches. 
3.25 
37 X 3.25 
r= ——__—-_ = 110.15 inches. 
A up 
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We will use steam at boiler pressure for the engine, and 
assume the m. e. p. to be .8 the absolute pressure; m. e. p. = 
200 X .8 = 160 pounds. 

From formula (6) : 


4 X 420,000 X 10.5 
PSS 


= 540 
17.25 X 160 X 37 X 4X 8 

Let s = 6 inches, d* = 90 inches. 
inches diameter by 6-inch stroke. 

The proportions of the worm, worm wheel and shaft can be 
found in the same way as those for the turning engine. The 
length of the connecting rod will be determined by the posi- 
tion of the worm wheel. The size of the connecting rod and 
of the pins can be determined by the rules already given. 


Use two cylinders 6.75 


SOME SPECIAL MACHINE TOOLS USED 
CONSTRUCTION. 


BY E..C. AMOS, M. I. MECH. E. 


IN SHIP 


It is not proposed in this brief article to attempt to deal with 
all the machinery used in ship construction, but to describe and 
illustrate a few of the latest types of machine tools used in 
modern ship work and in the construction of marine recipro- 
cating engines and turbines. Specialization has now become 
so general that it is difficult to find any machine tool to-day 
that does not claim to be special, and consequently the old 
terms of lathe, planer, drill, etc., cease to carry any. real mean- 
ing unless prefixed by one or more adjectives to define their 
special features. Instead of demanding an infinite variety of 
work from one machine we are to-day using an infinite variety 
of machines, each of which performs one operation on the 
same piece of work. This is expressing the situation in an 
exaggerated way, but it is approximately true. 

One of the most important operations in a dockyard is the 
formation of the frames to which the plates are riveted. 
Frames have to be bent in a variety of curves, while those at 
the bow and stern must also to be splayed and closed. Many 
of the curves are parabolic and irregular, and hand-work still 
enters very largely into the process. There yet remains to be 
designed a machine which will cold-bend to any curve without 
waste and will at the same time: ‘“‘open bevel” and “close bevel.” 
It is a difficult requirement to meet, but the writer believes that 
the great need of such a machine will in time produce it. 


i. BEVELING MACHINE. 

For the purpose of beveling only, however, there are ma- 
chines such as the Davis beveling machine, Fig. 1. This 
machine will deal with angle-bars up to 7 inches by 5 inches by 
9/16 inch thick; or, provided the narrow flange is always the 
standing flange as the bar passes through the machine, it will 
bevel angle-bars up to 9 inches by 5 inches by 9/16 inch. It 
will also treat zee sections 6 to 8 inches broad by 4 inches 
deep, and channel sections 6 inches by 3 inches by 9/16 inch 
to 8 inches by 4 inches by 9/16 inch; also certain sizes of bulb 
angles and zee bars to any required angle from 90 to 135 de- 
grees, and shut bevel from 90 to 60 degrees. It will bevel 
channel sections to about 30 degrees from the square. 

It is hardly necessary to elaborate on the advantages of such 
a machine over hand labor for the purposes named. The 
actual results obtained show a saving of at least 50 percent 
over hand labor. In the first place, there is no guessing at the 
angle, as the machine can be correctly set for this, and since 
its action is positive the work can be carried out in one heat. 
With hand beveling several heats are generally necessary, and 
consequently the metal becomes brittle, the flanges hollow and 
the edges unfair, even if the material does not become burnt, 
which is often the case. This machine draws the bar out of the 
furnace and effects the beveling when the bar is at its best 
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heat. Moreover, since the work is done in rollers when it 
is hot the edges of the bar remain clean while the rough edges 
of the rivet holes are smoothed down. 

For frame and other work to be done by the machine, the 
bevels are taken from the body plan of the ship at regular 
intervals along the bar, the spot numbered; as usual, the 
angle at each number or spot is measured, and the numbers 
transferred to the corresponding angles on the bevel board. 
On the machine is what is termed the bevel index, which is 
graduated in degrees from 90 to 45. The angles which have 
been marked on the bevel board are then indicated by their 
numbers on the bevel index of the machine, in their relative 
positions, measuring from the end of the bar. 


when the feed levers on the saddle come into contact with 
the stops, thus enabling the machine to be stopped or started 
by hand in either direction without putting on the feed. The 
reversing mechanism is operated from a platform placed at 
the back of the cross-arm by a lever having a sector on the 
lower portion of it, which gears with a pinion on the square 
reversing shaft. On the end of this square shaft is another 
pinion, which gears with a sector and lever connected to a plate 
which has scroll slots cut in it to receive rollers on the belt 
forks. There are two belts for driving the machine when on 
the cutting stroke and two for the return stroke, to obviate 
the use of wide belts, which are not easily moved from one 
pulley to the other. 


FIG. 1.—DAVIS BEVELING MACHINE. 
FIG. 3.—LATHE FOR TURNING TURBINE ROTORS. 


TURBINE PLANING MACHINE. 

Fig. 2 shows a large turbine planing machine capable of 
planing across the top of the work 14 feet wide and down the 
sides of work 12 feet wide, and capable of receiving work 
under the tools 7 feet deep by 30 feet long. The machine con- 
sists of two beds, each 36 feet 9 inches long, having a sliding 
saddle, in which is mounted a cross-arm or slide. These beds 
are of heavy section, the distance between them being.14 feet 
2 inches. They are supported by legs, which rest on a heavy 
girder base-plate 20 feet wide by 12 inches deep, extending the 
entire length of the machine. The cross-arm is driven back- 
wards and forwards by pulleys and bevel gears, which actuate 
two 4-inch steel screws in the beds and give a cutting stroke 
of 35 feet per minute in either direction. On the cross-arm 
are mounted two tool slides carrying the tool rams, which can 
be swiveled to any angle, and which have a down-feed of 30 
inches in all positions. 

The reversing mechanism to the cross-arm is quite inde- 
pendent of the feed arrangement, and the feed is only put on 


FIG. 2.—LARGE TURBINE PLANER. 
FIG. 4.—HIGH-SPEED REDMAN LATHE. 


Along the side of the bed is a rail, which carries the feed and 
reversing stops and sliding bearings for the square feed and 
reversing shafts. These bearings are pushed along the rail by 
the saddle, and are so arranged that the shafts are always sup- 
ported about half-way when the saddles are at the ends of the 
beds. The feed is operated by stops secured to the rail along 
the side of the bed, which, coming in contact with the feed 
levers, bring the clutch on the square shaft into gear, causing 
the feed disc to revolve, and through the feed levers move the 
feed pawl either forward or backward, according to the direc- 
tion in which the cross-arm is traveling. 

The feed mechanism is so arranged that the feed can be put 
on either at the cutting end of the stroke or at the return end, 
or at both ends. The feed is varied by means of a plate at the 
side of the feed gear and a catch piece fixed to the feed pawl. 
To obtain the maximum feed, the plate is turned, by means of 
a thumb wheel and pinion, to such a position that the recessed 
part of the plate occupies the arc made by the feed pawl, and 
the catch piece is therefore not affected by the plete, as the 
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pawl is in gear from the commencement of its stroke. To 
shorten the feed the plate is placed in such a position that the 
catch piece which is attached to the feed pawl rides on the 
top of the feed plate until it comes opposite the recessed por- 
tion, when it allows the pawl to drop into gear and put on the 
feed. The maximum feed is 1 inch and the minimum feed 
1/24 inch, For broad cutting, which, of course, is done with 
the machine cutting in one direction only, a feed up to 2 inches 
can be obtained. 

The total weight of the machine is 75 tons, and it is adapted 
for taking heavy cuts running at high speeds. 


| BERTRA 
SOIENNES EO/REURGH 


FIG. 5.—ASQUITH RADIAL DRILL. 
FIG. 7.—VERTICAL ANGLE BENDER. 


LATHES FOR SPECIAL PURPOSES. 

Fig. 3 shows another powerful machine also used in turbine 
construction. This lathe has been specially designed for turn- 
ing large turbine rotors and for tipping the blades of same. 
It weighs 165 tons and wil! admit 15 feet diameter over 
the bed by 50 feet between the centers. When driven 
by a variable speed motor giving eight changes of speed, 
it is possible to obtain thirty-two changes of speed on 
the lathe'spindle, as the headstock is quadruple geared. The 
double bed is provided with two front and two back inde- 
pendent saddles, having compound-swiveling slides. The ma- 
chine is designed for screw cutting, and will also cut long and 
short tapers. While this machine is specially suited for turbine 
work it can also be usefully employed for turning heavy shaft- 
ing, surfacing and screw cutting for general purposes. 

A lathe of smaller dimensions, but one equally important in 
a machine shop, is the 10%4-inch center high-speed Redman 
lathe. (Fig. 4.) This tool represents the most recent model 
of a high-grade hollow spindle lathe, and is specially adapted 
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for the following purposes: The turning of steel stanchions 
with end flanges, the turning of launch and winch crankshafts, 
piston rods where forged solid with cross-head, connecting 
rods with open-type crank ends and Y-shaped cross-head ends. 
Forged work of this kind is generally very rough, and this 
type of lathe will be found to remove the maximum quantity 
of material with general handiness in working. 

The quick changing of direction of feeds is a special feature 
of this machine. The fast headstock is powerfully geared; the 
large gear wheel being 24 inches diameter, as is also the largest 
cone. The spindle bearings are also of very ample propor- 


FIG. 6.—PUNCHING AND SHEARING MACHINE FOR SPECIAL SHAPES, 
FIG. 8.—COLD SAWING MACHINE. 


tions, being 54 inches diameter by 714 inches and 5% inches 
long, respectively. The lathe will cut right and left-hand 
threads. All gears and racks are machine-cut from the solid, 
and are of steel throughout except headstock gears, which are 
of cast iron, and the worm wheels, which are of phosphor 
bronze. The feed shaft is positively driven by six speed, 
quick-change gears, operated (without stopping the lathe) by 
a handle in front of the fast headstock. This gives ten to 
forty cuts per inch. 

With a 12-foot bed, admitting 5 feet 6 inches between 
centers, this lathe weighs 4 tons. 


CENTRAL THRUST HEAVY-TYPE RADIAL DRILL. 


In all marine shops drilling machines play a very important 
part. A great many types of machines are used, but it will 
only be possible to describe one class, viz.: a radial. The 
machine selected, the Asquith radial (Fig. 5), has a very wide 
range of work, including drilling, boring, tapping and studding. 
The spindle slide is mounted upon the arm in such a way that 
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the thrust is taken on two slides formed in the underside of 
the radial arm. The construction of this arm is designed to 
eliminate all twisting strains and to give the greatest efficiency 
to the machine. The portion of the arm in which the spindle 
slide works is of the box-girder type, the walls of which are 
strongly ribbed to resist lifting stresses. The spindle works 
in the middle of the box-girder, thus ensuring a central thrust 
and a large bearing surface for the slides. 

The machine shown has a radius of spindle ranging from 
9 feet maximum to 2 feet Io inches minimum, and will admit 
work under the spindle nose from a maximum of 8 feet down 
to a minimum of 3 feet 9 inches, the arm having a vertical 
adjustment in the column of 4 feet 3 inches. The spindle is 
314 inches diameter in the driving part, and has a vertical 
adjustment by hand and self-acting mechanism of 1 foot 8 
inches. It is.made of high carbon steel, accurately ground and 
balanced. The thrust is taken.by.ball bearings. Double gears 
are fitted on the spindle slide, which can be instantly engaged 
or disengaged by lever at front without stopping the machine. 
The spindle is fitted with clutch motion, which enables it to 
bé instantly stopped, started or reversed without using belt 
motion for tapping and inserting studs, changing drills, etc. 
Also the tap can be reversed at a higher speed. 

Variable self-acting feed motion is obtained by gears which 
enable variations to be made instantly while the machine is 
running, by simply moving levers. The hand-feed has a fine 
adjustment. An automatic. trip motion enables varying depths 
to be drilled, with safety stop to prevent over-traverse. 

The arm is fitted with a fine radius motion, which allows of 
its being accurately radiused from the workman’s position 
without having to push it over from the end. This gear can 
be thrown out when more rapid movement of arm is desired. 
The arm is fitted with hand and power motions for raising and 
lowering, and can be locked firmly in any position. Varying 
spindle speeds are obtained by means ofan improved type of 
gear box fixed on the base of the machine. } 

The machine has a massive baseplate, 14 feet 9 inches long 
by 6 feet wide by 1 foot deep, and weighs about 18 tons. 


PUNCHING, SHEARING AND BENDING MACHINE. 


In view of the now prevalent use of bulb tees and angles in 
ship construction special punching and shearing machinery 
must be provided for these sections. The machine illustrated 
by Fig. 6, embodying several of Messrs. Scriven & Company’s 
patents, is designed to perform quite a number of operations, 
which may be briefly described as follows: 

The patent section shears. seen. in the center of the machine 
will cut any section of zee, channel, tee or angle from 6 inches 
to 15 inches wide, either right or left hand, with square or 
bevel ends and without changing a knife or distorting the 
section. The bar is supported by knives on four adjustable 
horizontal slides, and the shearing is effected at one stroke by 
a knife attached to a ‘vertical slide fitted with independent 
stop motion. 

At one end of the machine is a combined beam bender and 
bulb shears, where beams, etc., up to I5 inches deep can be 
ccambered or straightened by a reciprocating ram and two 
adjusting screws. Between the screws is placed the horizontal 
bulb shears, with independent stop motion, for cutting off one 
side of a bulb to prepare a beam for receiving knees, etc., or 
for notching the leg of the zee, channel, tee or angle-bar. 

At the other end of the machine is a horizontal twin punch, 
having two slides, each with independent stop motion, so that 
two sizes of holes can be punched in a beam or bar at one 
handling. The die holder is of special design, to enable holes 
to be punched in the webs or flanges of channels, etc. A 
vertical punch, on the cam and lever principle, can be placed 
at this end instead of the horizontal punch when desired. 


VERTICAL ANGLE AND TEE-IRON BENDING MACHINE. 


Fig. 7 illustrates one of the latest types of this class of ma- 
chine that has only recently been put into service in a leading 
marine shop on the Tyne. This machine will bend angles, tees 
and flat bars in rings suitable for furnace rings or other 
purposes. It consists of a heavy cast iron table or bench, 
above which project four rollers, and by means of which the 
rings to be formed have the flanges resting on the top of the 
bench. Each of the rollers is made in two pieces, and so 
designed that the top part may be raised or lowered, thus 
forming suitable grooves to suit the varying thickness of sec- 
tions being handled. The two center rollers are the gripping 
and driving rollers, being geared together by specially designed 
spur pinions, allowing for the necessary adjustments of 
centers for various thicknesses. The front roller is driven 
through spur and bevel gearing from a first-motion shaft, 
which in the machine illustrated is connected through machine- 
cut gearing from the motor spindle. The two side rollers are 
the bending rollers, and are carried in heavy slide blocks, 
which are traversed in suitable recesses in the bench by means 
of mild steel screws and a spur gear by a hand-wheel at the 
back of the machine, thus bending the material into circles 
round the front driving roller. The back center roller is ad- 
justed to grip the bars by a hand-wheel at the back of the 
machine. Suitable carrying brackets and rollers are provided 
at the sides of the machine to support the rings while being 
bent. 

When it is desired to bend tees into rings, having the center 
flange lying in the same plane as the ring, it is only necessary 
to remove a plate fitted to the top of the table, and which 
remains in position while the angles are being bent. 


HYDRAULIC FORGING PRESS. 


In the production of heavy forgings the hydraulic forging 
press has largely supplanted the steam hammer, since not only 
is the work produced far superior but it is effected at less 


FIG. 9.—HYDRAULIC FORGING PRESS. 


cost. The steam hammer also requires a skilled operator to 
manipulate it, whereas this press can be operated by un- 
skilled labor. : 

In Fig. 9 is seen a very fine example of a heavy forging 
press on Berry’s system. The advantage of this system con- 
sists in working the press from a low-pressure accumulator 
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supply, which is also available for working the lifting cylinders 
of the forging cranes, auxiliary appliances, etc. This low 
pressure is utilized in bringing the ram down to the forging, 
when it is then automatically intensified or increased to the 
maximum pressure. 


COLD-SAWING MACHINE. 


It will be readily understood that in all shipyards a great 
‘deal of material must be cut to dead lengths. For this pur- 
pose a cold-sawing machine is used. A standard type of this 
machine, possessing a number of improvements, for dealing 
with heavy work up to 10% inches deep, the saw having a 
travel of 42 inches, is shown in Fig. 8. The work to be treated 
is stationary, while the rotating saw traverses through the 
work with a self-acting motion, and by merely moving a hand 
lever the saw is rapidly withdrawn ready for another cut. 
Automatic stops prevent overrunning in either direction. The 
tables are provided with tee slots, the main table being 7 feet 
by 2 feet 6 inches, and the side table 4 feet by 2 feet 6 inches. 

The saw is 36 inches diameter, and is made of special 
quality hardened steel mounted on an improved flange. The 
saw spindle is of hard steel revolving in long, parallel bear- 
ings of phosphor bronze, which are adjustable for wear, and 
is driven by a phosphor bronze wheel and hardened steel worm 
running in a continuous oil bath. 

The self-acting feed motion is variable up to 2 inches 
traverse per minute, and is arranged to adjust itself automatic- 
ally to the section being cut, a small section being cut through 
rapidly and a large section correspondingly slower without 
any attention by the attendant. 

The soapy water used as a lubricant is carried in a trough, 
in which the saw revolves. 


PORTABLE PNEUMATIC TOOLS. 


During the last ten years or so an entirely new class of 
labor-saving device has entered into ship construction, viz.: 
portable pneumatic tools. The author of this article was 
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with a considerable variety of each type, but anything like an 
adequate description of their construction and application 
would unduly lengthen this article. It may be said, however, 
that they have proved themselves to be real labor-savers, and 
show an immense saving over hand work. Prior to their in- 
troduction work that could not be taken to a machine had to 
be done by hand. ‘To-day the portable pneumatic tool is 
taken to the work, and not only does work previously done 
by hand (ratchet-brace, hand riveting, hand chipping and so 
forth), but it is found that in many cases it is more 
economical to carry the work out “in situ’ by means of the 
pneumatic drill instead of pulling it under a fixed drilling 
machine. ‘This is specially the case where several plates, etc., 
have to be riveted.together. An immense amount of data is 
now at the disposal of those seeking it in regard to the saving 
effected over hand labor, but it may be interesting to note 
that as far back as 1900, in a paper read before the Institution 
of Mechanical Engineers, London, by the writer of this 
article, a:table of actual results showed the great saving 
effected. A brief extract is given below. 

Since that date the tools have been considerably improved 
and the men have become more skillful in their use. 

When comparing the cost of pneumatic tools and hand labor 
it is necessary to take into consideration two points: 

(1) That with the same-sized shop and practically the same 
standing charges a great deal more work can be turned out in 
the same time. 

(2) That with hand labor, especially in riveting, calking 
and plate drilling, work can only proceed at a comparatively 
slow rate, however many men may be employed and how- 
ever closely they work. 

The cost of producing compressed air and the upkeep of 
the machines has also, of course, to be considered. But actual 
experience has shown that so long as the machines are kept 
in proper working order and are properly treated the saving 
over hand labor is very considerable. 

Space does not permit of more than this brief reference to 


Remarks. Authority. 


In a general way, calking tools will 
do as much work as five or six men 
with ordinary tools, and the work is 


Sixty percent cheaper than hand 
calking and quite as efficient. The 
plates are punished less, and on this 
account pneumatic calking is particu- 
larly useful for light plate work, such 
as tenders and tanks. 


Very ingenious and useful tool. Can 
be used anywhere, even through a 
boiler manhole. Does its work quite 
as quickly as any radial or other drill- 
ing machine, being much quicker than 
if done by hand. ~ 


This compares by 4 minutes with a 
flexible shaft, and 10 minutes with a 


Nature of Work Done and Time 
Type of Tool. Makent 
Hammer. Calking. 
better done. 
Hammer. Calking. 
Hammer. For cutting off thin steel plates they e 
have proved very satisfactory, and the 
work is done in one-quarter of the time 
taken for punching and shearing. 
Drill. Drilling boilers. 
Drill. As used for drilling work in place a 
Y%-inch diameter hole can be drilled 
through %-inch plate in 22 seconds. 


ratchet brace. 


Alex. Stephen & Sons, Glasgow. 


Mr. James Holden, Great Eastern 
Railway Works, Stratford. 


Ditto. 


Clayton, Sons 


& Co., 
Leeds. 


Hunslet, 


Mr. James Holden, Great Eastern 
Railway Works, Stratford. 


closely associated with the first plant installed at His Majesty’s 


what is a very important class of machines. 


Fig. 10 shows an: 


Dockyards, and can testify to the great amount of time saved 
in the alterations carried out on H. M. S. Revenge just prior 
to the naval demonstration at Spithead at the time of the 
Coronation. Since then their application to ship construction 
has been very rapid, and to-day no dockyard, or, indeed, 
private yard of any standing, can afford to be without them. 

The principal tools used are riveters, drills and hammers, 


individual machine, viz.: a deck riveter, specially designed for 
riveting ships’ decks and for bridge work. On the little car- 
riage is mounted a Boyer riveting hammer, the weight of the 
holder and frame assisting the workman in keeping the riveter 
up to its work. 

There has been a good deal of discussion and some differ- 
ence of opinion expressed as to the relative values of hand and 
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pneumatic riveting. The fact remains, however, that a pneu- 
matically-closed rivet requires to be longer, thus showing that 
the hole is better filled when a pneumatic riveter is used than 
when a rivet is hand-driven. Not only this, but the work is 
completed when the rivet is at its proper heat. 

In concluding this article the writer is conscious of having 
omitted reference to a great many important machines, but 
the space permitted did not allow of further details. A few 
words as to the future of shipbuilding may not be out of place 
here, since a great change in ship construction must necessarily 


FIG. 10.—PNEUMATIC DECK RIVETER. 


affect the machine tools employed. In view of the great de- 
velopments made in internal combustion engines, it is not 
unlikely that they will in the near future enter largely into the 
propulsion of ships. This in itself will effect considerable 
changes in the marine shop. About 100 years ago all ships 
were built of timber, what will they be built of 100 years 
hence? It is generally acknowledged that with our present 
form of motive power, section of hull and method of con- 
struction, we have nearly reached the limit of speed possible 
under these conditions. It is safe, however, to prophesy that 
this is not the limit at which we shall travel on the sea in the 
future. Consequently, we must either find a motor which 
shall be lighter in relation to its power or discover a new 
metal, or alter our hulls both in design and structure. Prob- 
ably there will be changes in each of these directions, and this 
will doubtless entail alteration in the design of the machine 
tools employed. It is obvious, therefore, that for the greatest 
efficiency shipyards and marine engine shops must be equipped 
with the latest machines, and they must be maintained in the 
highest state of efficiency. 


THE SWEDISH TRAIN FERRY DROTTNING 
VICTORIA. 


BY F. C, COLEMAN. 


The Drottning Victoria, one of the four train ferries built 
for the new joint service, which was commenced early in July 
by the German and Swedish Governments for operation over 
the 65 miles of open Baltic Sea between Sassnitz and Trelle- 
borg, represents one of the most interesting types of steam- 
ship which has been constructed during recent months. Not 
only is the Drottning Victoria a train ferry, but she has pas- 
senger accommodation scarcely inferior to that of the best 
transatlantic steamships, and ranks as the most representa- 
tive example of a railway car ferry which has yet been built. 
She is 370 feet in length over all, 53 feet 6 inches in width 
over all, and has a draft, loaded, of 16 feet 6 inches. The 
dead-weight capacity is 600 tons, and the displacement 4,270 
tons. The design was by William H6k, of Stockholm, and 
by the provision of deep bilge keels any rolling tendencies 
have been considerably minimized. 

The Drottning Victoria has four decks, and the trains are 
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shipped on a special track ’tween decks on two parallel lines 
laid to the standard Swedish and German State Railways’ 
gage of 1.435 metres. The total effective length of the two 
tracks is 590 feet, and they will accommodate about ten heavy 
bogie corridor sleeping carriages. On the car deck the ve- 
hicles are secured by screws attached to gun-metal shackle 
plates, and during heavy seas there is provision for a further 
screw attachment from the top of the cars to the fore and aft 
girders of the main structure of the vessel. 

The main machinery, built at the Neptune Works of Swan, 
Hunter & Wigham Richardson, Ltd., consists of twin-screw 
triple-expansion engines, with four boilers 16 feet 4 inches 
diameter and 12 feet long working under Howden’s forced 
draft. The engines are 23% inches, 38% inches and 63 inches 
diameter and 36-inch stroke, and they work at 185 pounds 
pressure. 

During embarking and disembarking of the vehicles on the 
car deck, complete steadiness of the ship is secured by a 
system of trimming tanks, one being fitted on each side of 
the vessel abreast of the boilers. These tanks have each a 
maximum capacity of 88 tons, and there is provided in con- 
nection with them two 15-inch centrifugal pumps. 

The first class sleeping accommodation is reached by means 
of stairways from the car deck and is situated aft of the 
machinery space. The third class accommodation, also 
reached from the car deck, is situated forward of the boiler 
space. On the port side is an apartment affording accommo- 
dation for twenty-two passengers. A similar apartment is 
situated on the starboard side of the ship, and between these 
is the third class dining saloon, and, at the aft end, there is a 
corridor leading to pantry, stewards’ stores, and engineers’ 
mess rooms. Forward of the dining and sleeping saloons are 
lavatories, and the space forward of these is taken up by ac- 
commodation for the stewards and crew. Aft of the first 
class sleeping rooms is the sleeping accommodation for the 
officials connected with the customs, postal and railway de- 
partments. 

From the lower deck, a stairway leading from the center 
of the first class accommodation gives access to the promen- 
ade deck, which is divided into smoking room, lounge, ladies’ 
room, regal apartments, and dining saloon, with accommoda- 
tion for the captain and first and second officers. The smoke 
room is at the aft end of the promenade deck and measures 
21 feet 8 inches by 24 feet 6 inches. The furnishing is in 
fumed oak, Old English in style. The lounge, 24 feet 8 inches 
by 24 feet 6 inches is in grey sycamore, finished with a high 
polish in a free treatment of German Renaissance. Leading 
from the lounge is the ladies’ anteroom, which is in dark ma- 
hogany with grey panels. From the lounge, access is had 
*to the first class entrance hall, which leads up from the car 
deck, and leading forward from the grand entrance is the 
regal room, Io feet 10 inches by 16 feet 6 inches, which is 
carried out in the Adams style. The dining saloon, 39 feet 
4 inches by 32 feet, is treated in Italian Renaissance, and has 
seating accommodation for eighty persons. 

Two search lights are fitted, one at the fore end of the 
ship, and one the aft end, both of which are operated, and the 
direction of the beam of light controlled by electrical means 
from two control pillars, one on the forward bridge and one 
on the aft bridge. Fresh air, heated or cooled as may be 
necessary, is driven through galvanized iron trunks into the 
passenger accommodation by three thermo tanks, and the 
foul air is exhausted by a number of exhaust fans arranged 
in connection with exhaust ventilation trunks. There are 
three dynamos, each having an output of 600 amperes at 65 
volts. The dynamos are each direct-coupled to a compound 
engine of 65 horsepower. The electrical power is controlled 
by a large switchboard, mounted on marble, and arranged so 
that the engineer has complete control of the lighting ar- 
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TYNE-BUILT FERRY STEAMER FOR THE BALTIC SERVICE. 


rangements required at any hour of the day. In order that 
the engineer and captain may both know the speed of the 
main engines, a small electric generator is driven by chain 
gearing from each main engine shaft. Each generator (or 
transmitter) is connected by electric wires to two receivers, 
one in the engine. room and one on the bridge, and these indi- 


cate, not only the speed of rotation, but also the direction in 
which the propeller is revolving. 

The vessel is fitted with steering gear forward, as well as 
aft, to enable it to be navigated astern as well as ahead. 
When steaming ahead, only the aft gear is in use, but when 
steaming astern, both the forward and aft gears may be con- 


SMOKING ROOM, 


THE REGAL APARTMENT, 
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trolled at will from the aft bridge. Each steering engine is 
fitted with an electric transmitter connected to indicators on 
the bridges, which show the angle of the rudder. Thus, on the 
forward bridge there is an indicator showing the angle of the 
aft rudder, but not of the forward rudder, while on the aft 
bridge there are two indicators. 

There is also fitted on board the Stone-Lloyd’s system of 
watertight doors, with electric indicating lamps in the chart 
room. Apparatus with two telephone receivers, also placed 
in chart room, is provided for the detection of submarine 
signals. The electric-bell system is so arranged that the train 


Turbine Generating Sets in the Navy. 


The U. S. S. Connecticut, flagship of the battleship fleet, 
has recently had installed in her forward dynamo room four 
100-kilowatt turbine generators, to replace high-speed engine- 
driven sets. These are shown in the illustration, assembled 
at the Hartford works of the turbine builders—the Terry 
Steam Turbine Company. purest 

The turbines are of the two-stage type, designed to operate 
with 200 pounds initial steam pressure and 25 inches vacuum, 
at a speed of 1,700 revolutions per minute. Steam enters. 


VIEW SHOWING THE DECK UPON WHICH THE RAILWAY TRAINS ARE CARRIED. 


wiring is connected to that of the ship by a connection at the 
buffers, so that passengers on the train may be enabled to 
call the ship’s stewards to attend them. The train accumula- 
tors are also similarly replenished from the ship’s mains 
while the train is on board, and there is steam connection at 
the buffers, by which means steam is transmitted to the rail- 
way vehicle while on the car deck. The standard com- 
pass is fitted on a long pole at the height of about 28 feet 
above the navigating deck, so that it is out of the range of 
the effect produced by the cars. 

Since her introduction into regular service, the Drotining 
Victoria has proved herself possessed of excellent sea-going 
qualities, and quite capable of regularly maintaining the con- 
tract speed of 16%4 knots. The vessel was built to the order 
of the Swedish Government by Messrs. Swan, Hunter & 
Wigham Richardson, Ltd., at their Neptune Shipyard, 
Walker-on-Tyne. 


through the throttle valve into the strainer; thence through 
the emergency valve, which is kept open against a spring by 
trigger, and then passes through the governor valve con- 
trolled by the main governor. Meare snk te ; 

The emergency valve is tripped either by the emergency 
over-speed governor on the vertical worm shaft, or by the re- 
lief valve on the low-pressure stage. This valve is set to 
blow off at about 15 pounds pressure, and in blowing it 
operates the trip. A fly ball type of governor is used direct- 
connected to the turbine shaft operating balanced mitre 
throttle valve. athe 

Steam passing through the controlling valve enters the 
first set of high-pressure steam jets, and thence to the wheel 
and the multiple velocity stages charactéristic of this tur- 
bine. After doing its work in the high-pressure stage, the 
steam is again expanded through similarly arranged nozzles 
and reversing chambers in the low-pressure stage, "and 
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thence through the exhaust to the condenser. Full load can 
be obtained when exhausting non-condensing, by opening an 
additional valve in the high-pressure stage. 

The turbine casings are bolted to and supported by the 
main bearing pedestals, no feet being fitted on the casing 
proper. In this way it is free to expand; the forward ped- 
estal being provided with a sliding foot. 

Positive oil circulation is maintained to all bearings by a 
centrifugal oil pump at the bottom of the vertical worm shaft. 
The oil is drawn from the reservoir in the base of the tur- 
bine under the forward pedestal, and the reservoir is pro- 
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She is built of mild steel to Board of Trade requirements. 

The machinery of the vessel is of historic interest, because 
she is fitted with the complete turbine set, which Messrs. 
Brown specially constructed for the extensive series of experi- 
ments, to determine many unsolved problems associated with 
the design of the turbines for the Lusitania. On the Atalanta 
the three-shaft system has been adopted, with one high-pres- 


TURBINE GENERATING SETS FOR THE BATTLESHIP CONNECTICUT. 


vided with coil pipe for water cooling. The oil is drained 
back from the bearings through filters into the oil reservoir. 

A flexible shaft coupling connects the turbines to genera- 
tors, which are furnished by the Diehl Manufacturing Com- 
pany. The generators are 100-kilowatt, 125-volt, direct-cur- 
rent, compound-wound machines, fitted with inter commutat- 
ing pole pieces. The double commutators are of special 
design, adapted for high velocities, and are mounted on a 
spider, which, in turn, is'substantially keyed to the armature 
shaft. The brush area is proportioned for low-current den- 
sity. These sets are built to conform to the Bureau of Equip- 
ment Specifications. 

The increasing extent to which electricity is being used for 
lighting and power on board our battleships is shown by 
comparison of the Connecticut's dynamo equipment with that 
of the Florida or Arkansas now building. The Connecticut 
has eight 100-kilowatt units, while the new ships are each 
to be fitted with four 300-kilowatt sets of this same type. 


Clyde Turbine Steamer Atalanta. 


BY ALLAN M’PHERSON. 


The turbine steamer Atalanta, built by Messrs. John Brown 
& Co., of Clydebank, and owned by the Glasgow & South 
Western Railway Company, is typical of the splendidly 
equipped day excursion steamers on the Firth of Clyde. 

Her principal dimensions are as follows: 


227 feet o inches 
27 feet 0 inches 


Length between perpendiculars........... 
Byreaclin milled 5 occoccccscogodeonbadaace 
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sure turbine on the center shaft and one low-pressure tur- 
bine on each side shaft. The astern turbines are also on 
the side shafts inside the low-pressure cylinders. 

There are two condensers placed in the wings of the ship, 
and each is connected to one of the two low-pressure turbines 
by eduction pipes of extra large size, an important necessary 
provision in view of the advantages of high vacuum with 
turbines. Water is circulated through the condensers by 
two centrifugal pumps. 

Steam is supplied by two cylindrical boilers of the navy 
type, which are designed for a working pressure of 150 
pounds per square inch. 
~On each propeller shaft there is one three-bladed propeller 
of bronze. 

On trial trip the Atalanta maintained a mean speed of 18.1 
knots on the double run between the Cloch and Cumbrae light 
houses. : 

The ship has four decks—lower, main, promenade and 
shade. The promenade deck extends from stem to near the 
stern and the full width of the ship. On the promenade deck 
forward is the chart house and entrance to the second class 
saloon, with the flying bridge above it. On the same deck 
aft, are the purser’s office and main entrance to the first class 
saloon, with the shade deck overhead. There are two life- 
boats on davits at the stern. The deck seats are of the 
garden pattern, with buoyancy tanks for life-saving. The 
main deck extends the full length of the ship and is plated 
all fore and aft, with the exception of a short portion of the 
stern in way of capstan and steering gear. On the main deck 


forward is the second class saloon, which forms a shelter in 
wet weather, and on the main deck aft is the first class sa- 


loon, which is framed in light oak. The windows are square 
and very large, giving a clear outlook. Adjacent to this sa- 
loon there is a tea room and a smoke room. The first class 
dining-saloon is on lower deck aft, and the second class on 
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lower deck forward. The ship is provided with steam-steer- 
ing gear controlled from the flying bridge. There is a steam 


windlass and capstan’ forward, and a steam capstan aft. The 
vessel is fitted with electric lamps throughout. 
THE INFLUENCE OF THE DEPTH OF WATER ON 


THE RESISTANCE AND SPEED OF HIGH= 
SPEED TORPEDO CRAFT. 


The total resistance of a ship may be divided up into 

1. Skin friction resistance. 

2. Eddy-making resistance. 

3. Wave-making resistance. 
(2) and (3) are sometimes taken together and called the 
residuary resistance, as both follow Froude’s law of com- 
parison in deducing the resistance of a ship from its model. 
At high speeds the wave-making resistance is relatively the 
most important, and forms the greatest part of the total re- 
sistance. It is the alteration of the wave-making resistance, 
which is the most remarkable phenomenon when a ship travels 
into shallow water. 

The nature of the wave formation depends on the variations 
of pressure at the bow and stern of a vessel in motion through 
water. These variations of pressure are affected by the 
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boundaries of the water in which the vessel moves. Proximity 
of the bottom would, therefore, tend to alter the deep-water 
wave formation, and, consequently, the deep-water wave- 
making resistance. On the other hand, the effect of the 
bottom would be to produce an additional frictional “drag” 
on the ship and so tend to increase the skin friction. Altera- 
tion of a vessel’s deep-water resistance is, therefore, to be 
anticipated when she enters shallow water. 

Scott Russell, as long ago as 1835, observed this alteration 
of resistance in the case of a barge being towed through a 
canal. He found that as the speed increased so did the re- 
sistance up to a certain point. After that point was reached 
the resistance dropped. He made careful measurements of 
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the tow-rope pull at different speeds, and found the speed 
at which the resistance began to drop corresponded with that 
of the wave of translation for the depth of water in the 
canal. The curve of resistance on speed was of the nature 
indicated in the figure, and the speed at which the resistance 


began to decrease was approximately given by V = Vg hi, 
where g = acceleration due to gravity. 
h = depth of water in canal in feet. 
V = speed of wave of translation in feet per 
second. 


Scott Russell noticed particularly that up to the speed of 
translation oscillating wave motions were set up and.also a 
great disturbance in the wake left by the barge. At approxi- 
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FIG. 2.—TORPEDO BOAT SOBJORNEN. DISPLACEMENT 132 TONS. 


mately the speed of translation the disturbance disappeared, 
and the vessel appeared to be traveling on a single wave. 

Sir William White, in his Manual of Naval Architecture, 
gives details of the performance of actual ships in shallow 
water. For instance, he mentions that H. M. S. Edgar, in 
the Stokes Bay measured mile, required 13,260 indicated horse- 
power to get 20% knots in 12 fathoms. In water 30 fathoms 
deep she attained a speed of 21 knots with 12,550 indicated 
horsepower. 

Messrs. Yarrow experienced some difficulty in getting the 
contract speed of 2514 knots on the Maplins mile at the mouth 
of the Thames for the river-class destroyers built by them for 
the British Admiralty. This was rightly ascribed to the effect 
of the depth of water in which the trials took place. The firm 
carried out a series of progressive trials, and model experi- 
ments were made to find out what the effect of shallow water 
was on their boats. These results were laid before the In- 
stitution of Naval Architects in 1905. Other experiments 
have been made by Herr Popper and Messrs. Denny. 

Capt. Rasmusser, of the Danish navy, carried out some 
extremely interesting research work on the resistance of tor- 
pedo craft in shallow water (see Trans I. N. A., 1899). Figs. 
I and 2 are curves of horsepower on speed for two torpedo 
boats. In addition, Fig. 1 shows the effect of alteration of 
displacement and the variation in trim of the torpedo boat 
Makrelen, when running in different depths of water at vary- 
ing speeds. In Fig. 1 it will be noted in the shallow depths 
(given by curves D and H, C and G) the speeds of waves of 
translation are reached. Thus the speed of a wave of transla- 
tion in a depth of 2 fathoms is nearly 11 knots, and that in a 
depth of 314 fathoms is about 14 knots. These speeds ap- 
proximately coincide with the critical speeds at which the 
points of inflexion occur (and it is seen that the latter cor- 
respond to the same speed for both displacements). In other 
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words, the critical speed is independent of displacement. 
However, this cannot be taken as established on the informa- 
tion available, since only the horsepower curves at two dis- 
placements of the same vessel are given. The trim curves d 
and e, corresponding respectively to the shallow depth of 
curve D and the full depth of curve £, show that in shallow 
water at the critical speed we get an abnormal trim by the 
stern, but after passing that speed the trim decreases and ap- 
proaches that in deep water. Comparing curves A and D of 
Fig. 1, it will be observed that at a speed of about 1834 knots 
the curves cross. At speeds below 1834 knots the horsepower 
for the same speed is greater in shallow than in deep water; 
above that speed the reverse holds, and in shallow water at 
speeds above 1834 knots we get a greater speed than would be 
obtained in deep water for the same expenditure of horse- 
power. Fig. 2 establishes the same thing for another torpedo 
boat run at high speeds in depths of water varying from 
2Y%4 to 10 fathoms. These curves, Figs. 1 and 2, show also that 
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the points of inflexion in the horsepower curves become more 
marked and occur at lower speeds as the water shallows. 

Major Rota (now lieutenant-colonel), of the Royal Italian 
navy, made experiments on models in the Italian tank at 
Spezia, one of these models representing a torpedo boat. The 
results of these experiments are of the greatest importance, 
and the experiments themselves may properly be termed 
classical. Figs. 3 and 4 exhibit the results obtained with the 
torpedo boat model run at a constant displacement. This 
model was 12.33 feet long, 1.35 feet broad, with a displacement 
of 145.2 pounds. The block coefficient was 0.43. Rota’s curves 
of resistance on speed for different depths of water (Fig. 3) 
show just the same characteristics as the curves of Rasmussen 
and other experimenters. The most important of these char- 
acteristics may be summarized as follows: 

1. The points of inflexion in the horsepower on resistance 
curves become more marked and occur earlier the shallower 
the water. 
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2, At high speeds for the same expenditure of horsepower 
it is possible to get a greater speed in shallow than in deep 
water. 

3. All the curves show that the point of inflexion occurs 
approximately at a speed given by V* = g h (V being ex- 
pressed in feet per second and / in feet). If V is expressed 
in knots and / in fathoms, the formula for the critical speed 
becomes V? = 60h, hh being the depth of water in fathoms. 

Both Rota’s and Rasmussen’s results show the marked alter- 
ation in trim at and near the critical speed. Observation has 
shown that as a vessel traveling at a high speed enters shal- 
lowing water the trim by the stern begins to increase, and 
continues to increase until the speed of the wave of transla- 
tion is reached corresponding to the depth of water. At this 
speed the vessel seems to be traveling on the back slope of a 
steep, solitary wave, and the ordinary oscillating transverse 
wave system seems to have disappeared. 

Rota assigned the alteration in resistance in shallow water 
to the abnormal trim by the stern, but the phenomenon would 
appear to admit of a fuller explanation. The principal feature 
in wave-making resistance is that at a certain speed in relation 
to the length of the vessel there is a great and usually sudden 
increase of resistance. This is clearly shown by the humps in 
the curves of resistance or horsepower on speed. The center 
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of the hump approximately coincides with the speed at which 
the length of the wave* corresponding to that speed agrees 
with the distance between the bow and stern primary waves 
which the hull tends to form. The hump in the curve will 
hence occur when a certain conjunction of bow and stern-wave 
lengths is effected. 
Now, the wave length* corresponding to the speed of the 
vessel is affected by the depth of water when that depth is 
below a certain limit, so that as the depth-of water decreases 
so does the speed of the wave, and the hump is pushed further 
and further down the curve until we reach a state of things 
when the ordinary wave system cannot be formed. The stern 
transverse system has disappeared and the bow system has 
become degraded into a single wave of translation. This wave 


* (In oscillating waves, if V be speed of wave, and L be length of the 


same, then, in deep water V2 = , and in shallow water V2? = K 


2 
gL 
— where K is less than unity and depends on depth of water when 
T 
that depth is below a certain limit. Hence it is seen that a shallow- 


water wave must travel at a less velocity than a deep-water wave of the 
same length.) 
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when once formed absorbs no further energy from the vessel. 
The only large resistances are then those due to skin friction 
and eddies. 

It is thus seen that after the wave of translation is once set 
up the total resistance decreases, and it is then clear why 
a vessel at high speeds in shallow water below a certain depth 
is able to obtain a greater speed than in deep water for the 
same expenditure of horsepower. 

It is very interesting to apply Rota’s curves (Fig. 4) to 
actual vessels using Froude’s law of comparison. This law 
is only applicable to the residuary resistance, and, strictly 
speaking, in applying model results to actual vessels regard 
should be had to the skin friction correction. The law of 


32 33 34 35 36 
Knots 


FIG. 5.—E. H. P. CURVES FOR 860-TON SHIP. (BASED ON ROTA’S CURVES.) 
comparison applied to the total resistance of a model will give 
a rather larger estimate for the total resistance of the ship. 
However, at high speeds, and before the oscillating wave sys- 
tem becomes merged into a wave of translation; a first ap- 
proximation to the results to be expected for actual ships 
which are substantially similar in form to Rota’s model may 
be obtained by using Froude’s law. This states: 

“If the linear dimensions of a ship be one time that of its 
model and the resistances of the latter are 71, 72, rs—at speeds 
V1, V2, Vs—the resistances of the ship will be m [, r2 EF, rs FP; 
at corresponding speeds Vi V 1 V2V 1,Vs V 1? * * * 

Applying this law to an 860-ton destroyer the dimension 


— 


displacement of ship 
SS Boro 

displacement of model 

Now, depth will vary as /. 

Speed as V J. 

Resistances as 1°. 

Horsepowers as | 7/2, 
Hence 8 fathoms for the destroyer corresponds to about 0.6 
meters in the model; 10 fathoms for the destroyer corresponds 
to about 0.77 meters in the model; 3834 fathoms for the de- 
stroyer corresponds to about 3.0 meters in the model. Hence, 
interpolating in the curves in Fig. 4 we can get the resistance 
on speed curves of the model at depths 0.6, 0.77 and 3 meters. 
The resistances and E. H. P’s of the ship are then readily 
deduced by Froude’s law. The table gives the estimate of the 
E. H. P’s for an 860-ton destroyer at different depths of 
water: 


/ E. H. P. in-——_,, 
8 Fathoms. 


Speed. 10 Fathoms. 3834 Fathoms. 
32 knots..... 11,300 11,750 12,300 
it iiguey sce srap 12,400 12,600 13,450 
Yelle eB tact 13,300 13,600 14,500 
B35) Cia eee 14,300 14,450 15,300 
RON an ig aiat 15,250 15,750 16,450 


These results are plotted in Fig. 5, and show that the in- 
crease of speed for such a vessel obtained by running in shal- 


low water of 8 fathoms is about 1.3 knots over what would 
be obtained in deep water of 3834 fathoms when developing 
the same E. H. P. 

This result is confirmed in a striking manner by data given 
in a paper read by Sir Phillip Watts before the I. N. A. at the 
recent spring meetings on the speed trials of the torpedo boat 
destroyer Cossack at the Maplins and Skelmorlie. (See In- 
TERNATIONAL MARINE ENGINEERING, July, 1909, page 256.) The 
naval list displacement of the Cossack is given as 885 tons, and 
the depth of water in which she ran was 7.4 fathoms on the 
Maplins and 40 fathoms at Skelmorlie. For the same shaft- 
horsepower to produce 34 knots on the Maplins she got about 
1.4 knots less at Skelmorlie. The actual results are seen to be 
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E.H.P. 
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FIG. 6.—E. H. P. CURVES FOR 600-TON SHIP AT DIFFERENT DEPTHS. 


in very close agreement with the results obtained from Rota’s 
curves. 

As already pointed out, the E. H. P’s given in the table are 
overestimated, but for small ranges of speed in the neighbor- 
hood of the high speeds taken, the skin friction correction 
would reduce these E. H. P’s approximately pro rata, and, 
therefore, would not affect the value of the estimate for gain 
or loss of speed due to shallow water. Rota’s curves are 
hence of the greatest practical value. 

For a 600-ton destroyer (say of the river-class type), calcu- 
lations based on Rota’s curves neglecting the skin friction 
correction give: 

——_—__—___—_E. IH. P. in 


Speed. 8Fathoms. 10 Fathoms. 17 Fathoms. 345 Fathoms. 
24 knots.... 4,425 4,775 4,180 4,000 
2S AOS 5,150 4,800 4,560 
20m 5,320 5,350 5,400 5,170 
27 5,750 5,900 5,950 5,740 


Fig. 6 shows these results plotted. Of the four depths taken 
it is seen that the greatest depth is the most favorable. A 
600-ton destroyer, which develops 25% knots in 34% fathoms, 
would decrease her speed by about 1.2 knots in 10 fathoms, 
.5 knot in 8 fathoms, and .4 knot in 17 fathoms, assuming the 
E. H. P’s were the same in each case. Fig. 7 shows the E. H. 
P. curves of a 750-ton destroyer at different depths of water, 
based on Rota’s curves. Of the four depths taken, viz.: 8, 
14, 17 and 37 fathoms, it will be seen that the extreme depths 
of 8 and 37 fathoms are the most favorable for a speed of, say, 
28 knots, there being little to choose between them. Such a 
destroyer which obtains 28 knots in 37 or 38 fathoms would 
get about 114 knots less in water 14 fathoms deep, and about 
34 knot less in 17 fathoms. For 29 knots the shallowest depth 
is the most favorable. 

The determination of the minimum depth of water to obtain | 
the normal deep-water resistance is of the utmost importance 
in arriving at the true speed of the ship. In arriving at an 
estimate we can again have recourse to Rota’s curves in Fig. 5. 

In the case of the 860-ton ship 3.75 meters per second in the 
model correspond to about 35.5 knots in the ship; 3.5 meters 
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per second in the model correspond to about 33.2 knots in the 
ship; 3.25 meters per second in the model correspond to about 
30.4 knots in the ship; 3.00 meters per second in the model 
correspond to about 28.6 knots in the ship; 2.75 meters per 
second in the model correspond to about 26.3 knots in the ship. 
Also a depth of 2.0 meters for the model corresponds to 26 
fathoms for the ship; 2.5 meters for the model corresponds to 
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FIG. 7.—E, H. P. AND SPEED CURVES FOR 750-TON SHIP. 
(BASED ON ROTA’S CURVES.) 


32.6 fathoms for the ship; 3.0 meters for the model cor- 
responds to 38.75 fathoms for the ship. 

Now, for speeds of from 3.0 to 3.75 meters per second an 
inspection of Rota’s curve in Fig. 4 shows that the resistance 
curves are parallel to the base line. Hence for the 860-ton 
ship it would appear that at speeds of from 30 to 35 knots a 
minimum dépth of about 33 fathoms is sufficient to obtain the 

normal deep-water resistance. For the 600-ton ship, at speeds 
of from 22 to 27 knots, a minimum depth of 23 fathoms would 
be sufficient. Similarly, for the 750-ton ship, at speeds of from 
27 to 30 knots, the minimum safe depth for the normal deep- 
water resistance is about 27 fathoms. Jo IR 


TWIN=SCREW STEAMER FOR SUBMARINE 
SERVICE. 


BY HARRY L. FULLER AND V. R. MARSDEN. 


MINE 


‘ 


The steamer Gen. E. O. C. Ord was launched Feb. 13, 1909, 
at the yards of the Pusey & Jones Company, of Wilmington, 
Del. The boat was designed by the Quartermaster’s Depart- 
ment, U. S. A., Washington, D. C., and is of the following 
dimensions: 


LGN OD GAZ. co00000c000000090 000000000 165 
Length on loadline (10 feet above base).... 154 
Breadth of beam, molded ................. 32) 
Depthysmoldedsmamidshipsmeaerereeeeee 17 
Drantimload edhaency perverse sean easieers 10 
Speed per hour (statute miles)............ 13 


The hull is constructed of the best open-hearth mild steel, 
having a tensile strength of not less than 38,000 pounds, nor 
more than 68,o00'pounds per square inch of section, and under 
the inspection and gage tests of the American Bureau of 
Shipping. 

The stéamer is divided into five compartments by water- 
tight cross-bulkheads. A double bottom extends nearly the 
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entire length, and is divided into compartments, which provide 
for the safety of the ship in event of grounding, and which 
can also be used to vary the trim and draft by means of water 
ballast. There is also one tank in the forward peak and one 
in the after peak, used for fresh water and trimming of the 
ship. 

The double bottom is of the cellular type, and extends from 
frame No. 6 to frame No. 78. The center-line vertical keel is 
continuous, of 16-pound plate, 42 inches deep from frame No. 
6 to frame No. 35, 36 inches deep from frame No. 55 to 34 
inches deep at frame No. 78, 30 inches deep from frame No. 
37 to frame No. 53. The keel is double-butt strapped with 


12-pound plate, treble riveted, and secured to the flat keel 
plate and tank top by double-continuous angles; the bottom 
angles being 4 inches by 3 inches by 8.5 pounds and the top 


a ae 


Obs CH 


THE GEN. E. O. C. ORD. 


VIEW OF PORT ENGINE, 


angles 3% inches by 3 inches by 7.8 pounds. The angles con- 
necting the vertical plate with the transverse floors are 3 
inches by 2% inches by 6.6 pounds, double. 

The flat keel plates are 36 inches wide by 22 pounds, and 
worked in lengths: of not less than nine frame spaces. The 
butts are treble riveted, 28 pounds, and extend to the edge of 
the garboard strakes. 

There are two longitudinal keelsons on each side of the 
center line, worked intercostal between alternate floors, and 
properly lightened. with manhole openings. They are of 14- 
pound plate, and extend as far into the ends as practicable; 
all secured to the shell plating, tank tops and floors by 3 
inches by 2% inches by 6.6-pound angles. Under the engines 
the floors, or longitudinals, are continuous. 

The tank side margin plates are of 14-pound steel, worked 
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REVOLUTION AND HORSEPOWER CURVES. 


continuous and flanged for connection with the tank-top 
plating, 3 inches by 3 inches by 7.2-pound angles, worked con- 
tinuous at the lower edge. There are transverse floors on 
every frame, and alternate floor plates worked intercostal 
between longitudinals, with 3 inches by 2% inches by 6.6- 
pound angles, and secured to the shell plating by 3 inches by 3 
inches by 7.2-pound angles; other floors are continuous from 
the tank margin to the vertical keel, the continuous floors 
being lightened by manhole openings between longitudinals 
except at watertight divisions, where all construction is 
properly stapled, riveted and calked thoroughly watertight. 
All floors are of 14-pound plate with angles as above, except 
under the boiler saddles and engine foundation, where they 
are of 16-pound plate. The floors at the ends are reduced to 
12-pound plate. Deep floors are provided in trimming tanks, 
as shown on the longitudinal section, also at the forward end 
of the stern tubes, all properly stiffened. 

The tank-top plating is of 14-pound steel reduced to 12 
pounds at the ends. The middle strakes throughout the engine 
and boiler spaces are of 16-pound plate, laps single riveted and 
butts double riveted. 

The shell plating is in seven strakes, amidships on each side. 
Of the latter, the garboard strake A measures 18 pounds 
throughout. Strakes B and D measure 16 pounds and 17.5 
pounds forward and 14 pounds aft. Strake C measures 16 
pounds aft and amidships and 17.5 pounds forward. Strake 
E measures 16 pounds amidships and 14 pounds at the ends. 
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Strake F measures 15 pounds for three-fifths length and 13 
pounds at the ends. There are two bilge keels, extending on 
each side of the ship from frame No. 25 to No. 59, composed 
of 5 inches by 3 inches by 13.6-pound tee bars riveted to the 
shell and riveted to 15-pound plate, 12 inches wide, with a 
24-inch hollow half-round bar riveted to the outside edge on 
the upper side. All strake laps are 4% inches wide, and are 
joined by 34-inch double riveting. 

The main frames are 3% inches by 3 inches by 8.5 pounds; 
3% inches by 3% inches by 7.9 pounds at the ends extending 
in one piece from the margin angle, or keel, to the main deck, 
spaced 22 inches centers. Intermediate frames, 314 inches by 
2% inches by 6.6 pounds in the eighteen forward frame spaces, 
extend in one piece from the margin angle, or keel, to the 
upper stringer. Reverse frames, 3 inches by 2% inches by 6.6 
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direct-acting compound type, well balanced, and each capable 
of developing about 345 indicated horsepower at 108.25 revo- 
lutions per minute, at a steam pressure of 150 pounds per 
square inch. The illustration’ shows the port engine as in- 
stalled in the ship. The sequence of cylinders, beginning for- 
ward, is high-pressure and low-pressure, with diameters, 
respectively, 1714 inches and 35% inches and a common stroke 
of 22 inches. 

The cranks are set at 90 degrees. The high-pressure cylin- 
der has one piston valve, with a diameter of 9 inches on top 
and bottom. The low-pressure cylinder has a flat, double- 
ported slide valve. The valve stems are in all cases 2% inches 
in diameter, while the piston rods are each 3% inches 
diameter. The valves are operated by Stephenson’s link 
motion from eccentrics, and are worked by a steam reversing 
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pounds are located on every frame extending in one piece 
from the margin angle, or keel, to the upper stringer and main 
deck, alternately, except in the engine and coal bunker spaces, 
where all extend to the main deck. Belt frames, 15 inches 
wide, of 14-pound plate, double-face angles, 314 inches by 2% 
inches by 6.6 pounds, are on frames 25, 30, 38, 42, 48, 51, 59 
and 63. The stem is a bar-iron forging, 134 inches by 8 
inches, and the stern frame, 314 inches by 8% inches, of cast 
steel. 

The main deck beams are channels, 8 inches by 3% inches 
by 3%4 inches by 22 pounds and 7 inches by 3% inches by 
20 pounds at the ends, spaced 44 inches centers. The berth 
deck beams are 5 inches by 3 inches by 11.3 pounds and 4 
inches by 3 inches by 9.8 pounds at the ends, spaced 22 inches 
centers. The deck-house beams are 3% inches by 2% inches 
by 8.3 pounds, spaced 22 inches centers. The main deck and 
deck-house beams have a crown of 8 inches in 32 feet. Bulk- 
head angles are 3%4 inches by 3% inches by 8.5 pounds. 

MACHINERY. 
There are two main engines of the two-cylinder, vertical, 


Section at Frame No.40 Looking For’d 
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engine. The main engines are in a single engine room with- 
out a center-line bulkhead, the starting platform being very 
conveniently located between the engines, with ample space 
for the engine crew to work in. The cylinders are fitted with 
safety valves in the bottom and cover. The cylinders are 
supported by hollow cast iron columns on the inboard side, 
and high-grade machinery steel columns, 3%4 inches diameter, 
bolted to the bed-plate on the outboard side. All stuffing-box 
packings of the main engines are Katzenstein’s metallic 
packing. 

The steam pipe to each engine is 5 inches diameter. The 
pipe carrying steam from the high-pressure to the low- 
pressure cylinder is 8 inches diameter, and the exhaust from 
each engine to the condenser is 10 inches diameter. The main 
engines also have a 7-inch exhaust from each engine, com- 
bining into a 10-inch pipe, leading through the side of the 
ship to the atmosphere, just below the main deck, with a stop 
valve on the skin of the ship. All steam and exhaust pipes to 
and from the main engine are of copper. 

The shafting, which is made of the best forged steel, con- 


20 


sists of crankshafts of the built-up type, with a diameter of 
71% inches; thrust shafts, 714 inches diameter (734 inches be- 
tween collars), and tail shafts, 74 inches diameter. 

The two propellers, which are four-bladed, one right and 
one left handed, are of the solid type, 8 feet diameter by 12 
feet 3 inches pitch, and have a developed area of 30.9 square 
feet. It may be mentioned that the propellers are provided 
with guards to prevent cables from fouling them. 


THE BOILERS. 

Two single-ended Scotch boilers of the cylindrical type, 
working at a pressure of 150 pounds per square inch, are 
located in one boiler room, and have a single funnel. The 
furnaces, three in each boiler, have internal and maximum 
diameters of 39 inches and 4227/32 inches, and are 27/64 
inch thick. The grates are 6 feet % inch long, the grate sur- 
face of each boiler being 58.5 square feet, while the heating 
surface in each boiler is 1,874.5 square feet, or a ratio of 32 
to 1; making for the two boilers an aggregate grate surface 
of 117 square feet, and a total heating surface of 3,749 square 
feet. The three furnaces have a common combustion cham- 
ber, and they are of the removable type. The length of tubes 
between tube sheets is 8 feet 4 inches, and they are spaced 4 
inches apart in each direction. Each boiler contains 232 tubes, 
of which thirty-two are stay tubes; all have an outside 
diameter of 3 inches with a thickness of No. 6 B. W. G. for the 
stay tubes and No. 11 B. W. G. for the ordinary tubes. The 
tube sheets have a thickness of 54 inch. The top of the com- 
bustion chamber, which is % inch thick, is supported by the 
usual bridge girders. The funnel, which has a circular sec- 
tion, consists of an inner stack, 57 inches diameter, and an 
outer stack, 6714 inches diameter with an air space of 5% 


inches. THE AUXILIARY MACHINERY. 


The two main engines have a common condenser, with a 
cooling surface of 1,602.73 square feet. The cooling pipes are 
of seamless-drawn brass, with an outside diameter of 5@ inch. 
The air pump is a to by 18 by 18 by 14-inch independent 
vertical beam pump. The circulating pump is also inde- 
pendent, and driven by a direct-connected vertical engine, 
6 by 6 engines, working on a steam pressure of 100 pounds. 
A table is given of the exact number and style of pumps, 
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There is a 20-kilowatt, direct-connected General Electric 
Company turbine generator, which furnishes current for light- 
ing the ship and also for the winches and capstans, which 
include one three-drum, 15-horsepower electric winch and 
one double-drum, 10-horsepower electric winch of the Lidger- 
wood make, located near the foremast on the intermediate 
deck in the hold, and in connection with the derrick gear 
above and two vertical capstans of the Hyde windlass make; 
one mounted on the center line just forward of forecastle 
companionway, with its shaft extending through a water- 
tight connection in the deck, with gearing connecting to a 
5-horsepower motor, and one mounted on the starboard side 
aft in connection with towing bitts in rear of deck house. 
This is of the vertical turning capstan type for rapid handling 
of tow lines, and is driven by a 5-horsepower motor installed 
under the deck, and connected by work gearing. All electric 
connections are made complete from a switchboard in the 
engine room, the after capstan being connected on an inde- 


PUMP SCHEDULE. 


with the location of their suction and discharge and the sizes 
of their various connections. 


g | 3 
Name. Type and Size. | § | 8 Suction. Discharge. 
a |e 
Main air.....| 10-18-18 x 14” | 1}’’| 2” | 7’ condenser...... 6” overboard. 
: _ vertical beam. 4’ filter tank. 
Circulating...| 6x 6” engine.. .| 14’) 13/’| 8’ sea............| 1}/” water service. 
: SiAbilgeseeeeeeneee 9’ condenser. 
Main feed. ..| 9-5} x 12’” 1” | 13”) 3’ condenser (air} 24/’ boilers direct. 
vertical L. S.. pump channel- | 23/” boilers via feed. 
Way) scons water heater. 
Svahltertan keer 24’ F. W. tanks. 
3” F. W. tanks....| 24” filter tank. 
Auxiliary feed| 9-5} x 12’ 1” | 14"; 3” condenser (air| 24’ boilers direct. 
vertical L. S.. pump channel- | 24” boilers via feed 
Way) sincere water heater. 
3 filter,tank....... 24/’ F. W. tanks. 
3” F. W. tanks. ...| 24” filter tank. 
Donkey..... 9-54 x 12”” T4113 sean eer eerie |t2e74 botlersidirect= 
vertical L. S.. 3” bilge manifold. .| 14/” sanitary system. 
2 Hoilerstee ce ees 24/7 F. W. tanks. 
24/’ F. W. tanks... 4 
Bilgeteeeeee 9-54 x 12” 162714241 3iaseat emt 24” firemain. 
vertical L. S.. 3” bilge manifold. .| 24/” condenser. 
2’ water service. 
Fresh water..| 43—4‘x 6’” 4/1) 31) 217 B. W. tanks....| 14/’ F. W. system. 
vertical L. S.. 
Sanitary..... 43-4 x 6” eAllas elie eeeelsno000 6006 00 14” sanitary system. 
vertical L. S. u 
2’ injectors. .| Metropolitan 14” 14/"sea (each).....| 14” auxiliary feed- 
No. 124 each 14” F. W. tanks line (each). 
model ‘‘O”’.. each cence 13” hose connec- 
tion (each). 


STANDARDIZATION TRIALS 


Left dock at 10.40; trial began 11.45; draft forward 10ft. 4 ins.; draft aft 10 ft. 24 ins. mean draft for trip 10 ft. 3} ins.; tons of coal on board, 50; number 
draft forward 10 ft. 3 ins.; draft aft 10 ft. 0 ins.; mean displacement 832 tons; tons of water on 


of men on board, 35. 


poard, 81; weather, clear and warm. 


Returned to dock at 7.10; trial ended 6.24; 


PRESSURES. Port || Star. 
REVOLUTIONS 5 
No. Va- | En- | board} Total 
Tme. of PER NORE Steam. ESSERE cuum.| gine n- | I.H.P 
Card. Star- Star- I.H.P.| gine 
Port. | board. Port. | board. I.H.P. 
Down 1 110 109.5 | 110 12 12% | 284 | 360.8) 367.5] 728.3 
5.44 (Mean/109.7) 
Up 2 |118 116.5 103 103 10 | 234 | 348 | 361 709 
4.0 (Mean}117.25) 
Down 3 74 95 120 | 10 6 | 24 83 269.5) 352.5 
7.12 (Mean| 84.5) 
Up 4 74 99 150 10 94 | 22 72.9] 312 | 384.9 
4.34 (Mean| 86.5) 
Down 5 {102 100 140 11 11 23 317 | 311.5) 628.5 
5.53 (Mean|101_ ) 
Up 6 |110.5 |107 142 11 11 23 349.5) 342 691.5 
3.59 (Mean|108.7) 
Down 7 |116 115 149 17 ite, |} 283 434 | 448° | 882 
5.02 (Mean|115.5) 
Up 8 117 114 145 17 17 22% | 428 | 435 863 
3.544 (Mean|115.5) 
Down 9 /118.5 |116 150 19 19 22% | 4538 | 446 | 899 
4.51 (Mean|117.2) 
Up 10 {119 117 149 18 18 | 224 | 468 | 454.2) 922.2 
3.54 (Mean/118 
Down 11 119.5 |116.5 145 174 174 | 223 482 458 | 940 
4.45 (Mean}118_) 
Up 12 {119.5 |116 145 174 174 | 222 466.5) 448 | 914.5 
4.07 (Mear| 117.25) 


Rey. WATER AIR 
Per | DousLEe STROKES TEMPERATUKE. TEMPERATURE. 
Min. Per Min. En. Re- 
Circu- On OMS: ae Dis- | Hot Out- | gine | Fire |marks 
lator. Ar. reeus. | Sea. |charge.| Well. | Feed. | side. | Room|Room 

Miles 
220 50 18 72 93 100 120 82 96 89 ‘Re 

-46 
260 48 18 73 93 98 110 82 96 80 

15.0 
300 58 20 72 84 102 220 i? 94 86 aoe 
230 | 39 24 72| 88] 86] 95) 88,-| 94 | 84 : 

13.13 
240 37 19 72 94 104 200 72 91 88 56 
250 | 38 20 94] 112| 160) 75 i 

15.06 
250 39 22 73 110 120 140 75 

11.92 
260 38 18 72 99 110 180 

15.35 

12.37 
250 38 21 73 100 106 200 

15.38 

12.63 
250 39 20 73 100 104 210 

14.57 


Notr.—L. P. linked up 1” on all runs. 


JANUARY, IQIO. 


pendent circuit and switch, and the forward capstan being 
connected on the circuit to the winches. 

There is installed forward.on the main deck, just aft of the 
hawser pipe openings, a 7 by 6-inch vertical combined steam 
and pump brake windlass of the Hyde Company’s make, with 
double bits and special auxiliary shaft for quick speed of the 
gypsy heads. The windlass and engine are galvanized 
throughout, and a friction band and locking gear are provided. 
There is a heavy 9!4-inch cast steel sprocket between each 
gypsy head and bearing, with a friction clutch suitable for 
operating messenger chains to the winding-in cable drums. 

The table shown in Fig. 9 gives full account of the stand- 
ardization runs that were required by the Government, while 
the speed curves and slip of propeller are shown in Figs. 10 
and It. 


MACHINERY AND PIPING ARRANGEMENTS—III. 


BY JOHN M’COLL. ) 
A Al 


In beginning a piping arrangement, the usual procedure is, 
first, to fix the number of views of the machinery and ma- 
chinery space required to show clearly all the pipes and fittings, 
then to arrange these views to the best advantage on the draw- 
ing paper and drawing boards available. In ordinary merchant 
ships these views will include at least a plan and a profile the 
whole length of engine and boiler rooms, showing part of the 
tunnel, if that is used for refrigerating machinery, a section 
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in way of the engine room and one in way of the boiler room. 
Shipside views, showing the auxiliaries, sea suction and ovyer- 
board discharge valves, etc., are usually added. For twin- 
screw vessels the profile or elevation should show the engines 
and boilers looking to the starboard side; that is, looking on 
the back of the starboard engine and on the starboard boiler. 
A separate shipside view of the engine room (omitting the 
engine) looking to port side will then be required. More 
sections and part views will certainly be needed for large jobs. 

The scale most favored for arrangement drawings is %4 inch 
to the foot; 36 inch to the foot is sometimes used for large 
arrangements, and does very well. One-quarter inch to the 
foot is occasionally used, but cannot be recommended except 
for simple arrangements, and where most of the smaller pipes 
are to be made to place. Where, as in some cases, all pipes 
down to, say, 14-inch bore, are to be ordered by sketch, and 
below that bore, by giving approximate lengths and where the 
arrangement is likely to be complicated, %4-inch scale should if 
possible be adopted. 

Having settled the number and arrangement of views to be 
given, the shipwork is first drawn in; then the engines, boilers 
and auxiliaries. It will depend on the method of carrying on 
the job how much of each of these items is shown in at the 
beginning. One of two methods may be taken. The main 
systems, that is, the-steam and exhaust, suctions and dis- 
charges, and bilge and ballast arrangements, may be drawn 
complete on tracing paper or cloth, and all pipes and fittings 
ordered from these tracings before putting any part of them 
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on the drawing proper. On the other hand, each system may be 
roughed out fairly accurately on tracing paper, put carefully 
into the main drawing, and the material ordered from the 
drawing. In any case, the drawing when completed should 
show all the pipes and fittings as finished in the ship. Notes 
should be taken during the progress of the work in the ship, 
and corections made, so that should replacing or renewals be 
required the drawing can be referred to with confidence. The 
bilge and ballast system need not be shown in the main draw- 
ing, as since this is about the first engineering work to be done 
on board, the arrangement has to be finished separately and 
sent out early. Further, the ship’s engineers are supplied with 


FIG. 15.—BOILER-STOP VALVE FOR MAIN STEM. 


prints of the arrangement, and these are usually framed and 
hung up for reference in the engineers’ mess room. 

Before anything is done in planning pipes, etc., a diagram 
of “auxiliaries’ connections” should be made out, as shown in 
Fig. 14. This will show at a glance what is proposed, and 
after approval what is being done. The connections and work 
of each pump may be clearly laid down in the specification, to 
ensure that certain duties will be done; but there may be 
another way than that specified for doing the same duty, which 
will at the same time simplify and reduce the number of con- 
nections and fittings. Reasonable suggestions to that effect are 
listened to, and may result in a saving to owner and builder. 

Assuming that all requirements have been provided for, as 
shown in the diagram, the main steam pipes may come first 
for arrangement. Independent of the material or details of 
the pipes, the main leads should always have a slope, either 
up from the boilers to the engines ar down from the boilers 
to the engines. The branch pipe from each boiler usually has 
to rise, but in any case water pockets are to be avoided, and 
each stop valve should be fitted with a drain valve. Lap- 
welded iron or solid drawn-steel pipes are the materials usu- 
ally employed for the main steam pipes to the exclusion of 
copper. They are cheaper and stronger than copper pipes for 
the higher pressures, as copper loses much of its strength at 
the higher temperatures, due to the higher pressures. 

The next point to consider, when the draining has been ar- 
ranged, is the method to be used for taking up the expansion. 
Up to 6-inch bore bends may be used, but they should be 
more than a simple right-angle bend, unless the straight parts 
are long, otherwise expansion boxes are necessary. Where 
the pipes are large the stop valves on the boilers should be 
specially anchored. If a direct thrust is given, a wrought iron 
stay behind the valve should be fitted, or a bracket cast on at 
the back; but where the tendency of the expanding pipe is to 
twist the valve round, the flange joining the boiler should be 
extended below the pipe flange, as shown in Fig. 15. Expan- 
sion boxes are usually made of cast iron or cast steel for the 
larger sizes, with brass sleeves, glands and neck rings. In the 
smaller sizes the neck ring may be omitted, and the gland 


made of cast iron. An arrangement having bends only is 
shown in Fig. 16, and a combination of bends and expansion 
boxes is shown in Fig. 17. 

In fixing the bore of the branch pipes from boilers to mains, 
the speed of the engines has to be considered, since if they are 
of the fast-running type, slightly increased areas should be 
given than would be used for slower engines. For ordinary 
slow-running engines the area of the main steam pipe to the 
engine is multiplied by 1.2 and divided by the number of 
boilers supplying that engine. In both cases the intermediate 
branch pipes should be ample, better rather more than the 
exact proportion. 

The supply of steam to auxiliaries is usually taken indirectly 
from any boiler, and directly from two or more, preferably 
from those nearest the engine room. To determine the bore 
of the auxiliary steam pipe, make a list of those auxiliaries 
working steadily at sea, and a list of those working in harbor}. 
combine the area of their steam pipes in each list separately 
and take the greater. The area may be further reduced, be- 


cause there is less friction in one large pipe than in the smaller 
pipes for the same total area. 


The proportion taken may be 


.8 of the combined small pipes. The size of the auxiliaries’ 
main exhaust pipe may be found in the same manner. The 
auxiliaries’ steam supply is usually divided into two ranges, as 
some work with full boiler pressure and others with reduced 
pressure. In these cases advantage should be taken in deter- 
mining the bore of the auxiliary main of the increased volume 
of steam gained in reducing from the high to the lower pres- 
sure. As in the main steam line, the auxiliary system should 
slope one way and be without pockets. This may imply that 
the last auxiliary on a range of piping will receive the drain, 
but suitable provision can be made for that. 

While it is not necessary to have a stop valve where the 
supply to each auxiliary leaves the main, it should be arranged 
that at least both sides of the engine room be independent, so. 
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that should the supply to any one auxiliary have to be shut 
off, the whole engine room may not be involved. The same 
applies to the deck machinery. Those auxiliaries forward of 
the engine room should be independent of those aft. Stop 
valves and branch pieces for steam and exhaust will be to 
specification ; but where the material is not definitely stated they 
can safely be made of brass up to 134-inch bore, and above 
that of cast iron, and as a rule has to be made for branch 
pieces, make all those with a 2-inch bore branch in them of 
cast iron. Steam branch pieces should have if possible the 
smaller branch inclined upwards, or be so arranged that the 
pipe comes from the top of the piece. Exhaust branch pieces 
should have the branches inclined, that the flow of steam will 
be in the direction of the main flow. Cocks should not be used 
where valves will serve, and care ought to be taken that the 
exhausts from fast-running engines are not controlled by 
cocks. The main feed pumps are supplied with high-pressure 
steam, controlled by a float tank, or heater float, for use at 
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about flickering lights than through more serious inconveni- 
ences. 

Steam pipes and fittings should be kept clear of the switch- 
board, so that drips and undue heat may be avoided. The 
steam supply to the steering engines is, by rule, kept inde- 
pendent of the supply to other auxiliaries. Where the dis- 
tance is considerable and if there is much variation in the 
level of the piping a drain trap should be fitted at the lowest 
point. This will apply also to the exhaust piping. 

The steam supply to galleys and heating systems, especially 
the galleys, is most important in some cases, and care has to 
be taken that no interruption takes places in the supply of 
these, even should other systems fail. 

The exhaust or drains from the heating systems and galleys 
should be led along with the other drains to the hot well or 
float tank, that they may be passed through the filter. On 
long-voyage ships the saving of water becomes of importance, 
and an efficient drain system will be a great advantage. 
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FIG. 17.—MAIN STEAM-PIPE ARRANGEMENT, WROUGHT-IRON PIPES. 


sea, and also supplied direct from the main system for use in 
harbor, or in case the float gear should be out of action. The 
auxiliary feed pump is also supplied with high-pressure steam, 
but if doing other duties besides supplying the boilers, should 
also have a supply of reduced steam. A non-return valve will 
be needed to prevent the high-pressure steam getting into the 
low-pressure system. 

Where the exhaust steam is not used to heat the feed water 
it may go to the condenser or atmosphere, but the exhaust 
from the auxiliaries using high-pressure steam is of some 
value, and should be made use of in the low pressure or other 
receiver. The dynamo engines should have their steam and 
exhaust pipes quite separate from the other auxiliaries, and 
in addition should have a steam separator fitted. Indeed, all 
reasonable means must be taken to ensure steady running and 
steady light, as more trouble is caused through complaints 


THE MARINE STEAM ENGINE INDICATOR—VI.* 


BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 


PIPES AND COCKS. 


A suitable indicator having been selectéd, it now becomes 
necessary to consider the matter of attaching it to the engine. 
If this is not properly done the precision of the best instru- 
ment will be of no advantage, and all the cards obtained will 
be untrustworthy. It is safe to say that all propelling engines 
of any considerable size are fitted with indicator connections 
and reducing motions, and on many of the auxiliaries drilled 
and plugged holes will be found which are intended for indi- 
eator cocks. The sea-going engineer should not take it for 
granted, however, that these holes are properly located or that 


* Copyright, 1910, by Charles S. Root. 
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the pipes and reducing motions cannot be improved. The de- 
signers and builders are not infallible, and probably in five 
cases out of ten they give less attention to the indicator ap- 
pliances than to any of the other engine details. 

If the engine to be indicated is not provided with connec- 
tions, the whole arrangement should be worked out, sketched 
and dimensioned before a tool is touched. It is much easier 
to rectify errors on paper than it is to correct mistakes in 
metal working. The holes for the cocks should be located so 
that they will not be even partially closed by the piston when 
the engine is on the center. If necessary, short channel ways 
should be chipped in the cylinder cover, or cylinder bottom, of 
sufficient depth to maintain the full area of the pipe. The idea 


——— 
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Drill to suit 
indicator pipe, 
chip cover to 
broken line to 
give full opening 


FIG. 43. 


is shown in Fig. 43. The space A in the figure exceeds the 
area of the pipe, but part of the steam in flowing to and from 
the indicator is forced to turn through 90 degrees, and wire 
drawing, to a greater or less extent, is sure to result. When 
cutting channels it should be borne in mind that the cylinder 
covers and bottoms of moderate-size engines are either cored 
out or ribbed, and that the metal is seldom over 13% inches 
thick. ° 

In order to obtain a full and free passage to the indicator 
the holes for the pipes or cocks are sometimes tapped into the 
passages leading to the steam ports. This is the worst possible 
location on the whole casting. If the holes are partly closed 
at the end of the stroke, the diagram drawn by the instrument 
will be affected at the ends only, but with the instrument con- 
nected to the steam passages—or even near them—the steam 
and exhaust lines will be untruthful, and the horsepower 
shown on the card will be made lower than the actual power 
developed. 

The writer remembers the case of a steamer whose contract 
called for some 8,000 indicated horsepower and 17 knots speed. 


Fic. 44. 


On the preliminary trial the vessel made the required speed 
but only about 7,000 horsepower. This was a serious matter, 
as a heavy penalty had been prescribed in case of a failure to 
show the required power. As the engine had made the de- 
signed number of revolutions the indicators were suspected, 
and an expert was called. He found the indicator pipes tapped 
into the steam passages. The pipes were relocated in correct 
positions. On the official trial, with the same revolutions as 
before, the builders earned a premium for developing more 
horsepower than the specifications required. 

It is also bad practice to locate the pipes directly opposite 
the steam ports, particularly in small, quick-turning engines, as 
the steam has more or less inertia, and is liable to cause a false 
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reading, especially if the indicator connection is short and 
direct. The best position for tapping the hole is about 100 
degrees from the center line of the ports. Pipes taking steam 
at this point are less liable to have the pressure in them 
affected by steam current and eddies. This position may, of 
course, be modified to suit the cord-lead from the reducing 
motion, as guide pulleys are objectionable; but the holes must 
be kept clear of the ports at all costs. 

When drilling holes it is always best to remove the pistons 
and make a proper job, but if this cannot be done the engine 
may be shored, so that it cannot move, and about 5 pounds 
pressure put on the cylinder. The pressure may be judged by 
opening the drain, or it may be known accurately by attaching 
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FIG. 45. 


a gage outside of the drain valve on the end of the cylinder 
which is being drilled. The moment the drill point pierces the 
cylinder wall the jet of issuing steam will blow the hole clear, 
and will keep all borings out of the cylinder itself. 

The centers of the holes having been located, the layout of 
the cocks and pipes should be taken up. When accuracy is of 
importance, a pair of instruments must be used, each instru- 
ment being connected to a cock similar to Fig. 44, which has 
been screwed directly into the hole drilled in the cylinder cast- 
ing, or into a straight pipe, just long enough to clear the 
Fig. 45 shows such a pipe attached to the bottom end 
Unless the indicator is of the 


lagging. 


of a steam-jacketed cylinder. 


FIG. 46. 


type shown in Fig. 37 (December, 1909, issue) this connection 
will bring the indicator drum-axis in a horizontal position. 
The manipulation of an instrument attached in this manner is 
somewhat unhandy, but the increase in accuracy is worth the 
trouble. The next best thing is to use a cock of the type 
shown in Fig. 46. 

If two indicators for each cylinder are out of the question, 
the side pipe and three-way cock (Fig. 47) must be used. This 
cock is made especially for marine engines, and is fitted with 
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I-inch pipe connections. No important deductions should be 
made from an indicator connected up in this manner, as the 
diagrams are inaccurate, especially if the stroke of the engine 
is long. On engines running with a steady load, such as a 
dynamo engine driving a ship’s lighting plant, a very good cor- 
rection can be computed by taking a diagram from each end 
of the cylinder with a short direct connection, and then 


FIG. 47. 


taking a set with the three-way cock and side pipe, and the 
difference noted. If this operation is attempted, care should 
be taken to have the steam, voltage and current the same when 
the cards are taken. In the case of small engines, the pipes 
should not be over % inch inside diameter, because the pipe 
adds to the volumetric clearance, and this in turn distorts the 
diagram. On large engines the pipes may be increased to 1 
or 144 inches inside diameter with advantage, as such pipes 
tend to do away with friction and do not sensibly affect the 
clearance volume. 
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FIG. 49. 


The arrangement should be about as shown in Fig. 48, the 
bends being as long and easy as practicable, and the cock 
located in the middle of the length of pipe. The arrangement 
illustrated in Fig. 49 is particularly bad, and should never be 
used. Either one of the angle valves may leak or be left partly 
open, and in any case the entire pipe has to be filled at each 
revolution. A diagram taken with this form of connection will 
indicate large clearance, deficient lead and obstructed steam 
ports when these defects do not exist. Brass pipe should be 
used in fitting up. The burrs caused by the pipe cutter should 
be removed with a reamer, and red lead paint and other kinds 
of pipe “dope” omitted. A small particle of hardened red 
lead or other foreign substance on the indicator piston will 


sometimes cut queer figures on the diagram. Oil should be 
used in making up the joints, and if the leaks persist they can 
be easily stopped by winding a strand of cotton waste in the 
pipe thread. The pipes and cocks should be blown through 
with live steam, both before and after connecting up, and the 
openings kept carefully plugged or capped after the job is 
completed. 
(To be continued.) 


THE U. S. COLLIERS MARS, VULCAN AND HECTOR. 


On May 13, 1908, the United States Congress appropriated 
$1,575,000 to buy three colliers, with a cargo-carrying capacity 
of approximately 7,200 tons dead weight each. The Secretary 
of the Navy being authorized to make the purchase, issued a 
circular stating the particular features required and the maxi- 
mum time of delivery, asking for bids to be opened on June 
I,.1908. The Massachusetts Steamship Company and several 
ship-building firms offered to furnish these boats, the Massa- 
chusetts Steamship Company being the only bidder who had 
the ships built and could deliver them immediately; the others 
were to construct them. These bids were all thrown out on 
the ground that they did not meet with the requirements of the 
circular and new bids asked. These were opened on Sept. 1, 
1908. The Maryland Steel Company was the lowest bidder 
offering to build the three ships for $1,138,800 and to deliver 
then in ten, eleven and twelve months. These ships, the Mars, 
Vulcan and Hector, have just been delivered to the govern- 
ment by the above company after having satisfied the require- 
ments of the contract. 

They are single-decked self-trimming vessels, with poop 
bridge and forecastle, with a pilot house above the bridge, two 
masts and ten derrick posts; each having two booms, arranged 
to lift hatch covers and to handle cargo. There are ten large 
hatches with steel covers, especially fitted to be water tight. 
A double bottom runs from the after boiler room bulkhead to 
the forward peak bulkhead, and upper wing ballast tanks are 
formed in the triangular space between the deck and the side, 
outboard of the cargo hatches. The machinery space, con- 
taining four Scotch boilers, two triple-expansion engines and 
auxiliaries, is placed aft. The bunker coal is carried in longi- 
tudinal bunkers abreast the boilers and on the main deck 
around the boiler casing. A donkey boiler is located on a flat 
forward in the boiler room. Fresh-water tanks are in the en- 
gine room, while a refrigerating plant is located on the main 
deck aft. The officers’ quarters are in the bridge house, the 
engineer’s in the after-deck house on the poop deck, and the 
crew on the main deck aft. The forecastle contains the wind- 
lass engine and storerooms. The hull and machinery are con- 
structed in accordance with the requirements of the American 
Bureau of Shipping for their highest class. 


THE HULL. 


The principal dimensions are: length between perpendicu- 
lars, 385 feet; length over all, 403 feet; beam molded, 53 
feet; depth, 32 feet 6 inches; draft, 24 feet 6 inches; speed, 
loaded, 12 knots. The upper stem is bar steel and the lower 
cast steel, efficiently connected to the forward keel plate; the 
stern post is cast steel of channel section, with an opening 
for the propellers, and extends into the hull to efficiently con- 
nect with the keel plate. Hangers for the shafts are bolted to 
the main piece. The rudder is of the built-up type of wrought 
steel, connected to a 10-inch diameter extension stock by a 
flanged coupling bolted, the weight being taken by a bearing 
on the main deck. 

The keel is a flat plate 36 inches by 35 pounds, the center 
keelson 22 pounds 48 inches high, connected to the keel plate 
by double angles 6 inches by 4 inches and to the tank top by 
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THE COLLIER MARS. 


4-inch by 4-inch angles. The frames in the water bottom are 
34-inch by 3%-inch angles, between the margin and top side 
tanks 10-inch by 3%-inch channels split at the bilges, and 
bracketed to the top side tanks, at the ends they are 8-inch by 
34-inch bulb angles, in one piece from center line to deck, in 
the top side tanks 7-inch by 3%4-inch angles, in way of erec- 
tions 6-inch by 3%4-inch angles, and the bulkhead frames are 
double 3%-inch by 3%-inch angles; all spaced 26 inches. The 
reverse frames are 3% inches by 3% inches by Io pounds by 
9g pounds in one piece from center line to margin, double in 
the machinery space. 

There are solid floors on every frame 18 pounds to I5 
pounds at ends, increased in the machinery space. Two inter- 
costals are on each side of the center line, 17-pound plates 


amidship to 15-pound plates at the ends, they have large 


lightening holes and the necessary limber and air holes. 

The tank tops, 19 pounds amidships to 16 pounds at the 
ends, with the butts lapped and double-riveted seams, single- 
riveted in the cargo spaces, the hold ceiling of 24-inch yellow 
pine is laid on 2%-inch yellow pine battens. 

The margin plate is 19 pounds amidships to 17 pounds at the 
ends, fitted in a straight line between butts. The top side- 


tank stiffeners are 7-inch by 34-inch angles, the ties 6 inches 
pounds. 


by 3% inches and the plating 17% Two side 
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stringers are fitted built of ro-inch by 3%-inch channels, with 
20-pound intercostal plate. The shell is built on the clinker 
system on the bottom and in and out on the sides; the bottom 
is 24 pounds, the bilge 26 pounds, the sides 24 pounds and the 
sheer 26 pounds, all reduced at the ends, the sheer strake re- 
taining the same thickness through the machinery space. 

A bilge keel of 10-inch bulb angle and 3%-inch by 3%-inch 
angle extends throughout the parallel portion of the hull. The 
main deck stringer is 66 inches by 25 pounds, the plating is 17 
pounds, both reduced at the ends, and the beams are 12-inch 
channel, spaced on alternate frames. In way of hatch open- 
ings they are 8-inch by 3%-inch channels on alternate frames, 
with 7-inch by 3%-inch intermediates. There are seven bulk- 
heads, which divide the ship into eight water-tight compart- 
ments, built of 17 to 14-pound plates stiffened with vertical 
flanged plate and to-inch bulb angles bracketed top and bot- 
tom. Also there is one non-water-tight bulkhead between the 
engine and boiler rooms. The forecastle bridge and poop in 
general are constructed of 15, 16 and 14-pound stringers, 12 
and 14-pound plating, and beams of 7-inch by 3%4-inch and 
10-inch by 3%-inch channels. The hatch coaming is 21-inch 
by 20-pound: plate attached to an 18-inch plate that forms the 
inner end of the top side tank, making a total height above 
deck of 39 inches. 
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One of the most important features of a vessel of this class 
is the coaling gear. These colliers are fitted with the 
Lidgerwood Miller marine transfers. The decision of the 
Navy Department to equip the colliers with this gear was 
reached after the contract for the ships had been let to the 
Maryland Steel Company. Before the winches were selected 
for the colliers Vestal and Prometheus a competitive test was 
held in the New York Navy Yard between a very fine winch 
with wood and iron frictions, built at the Norfolk Navy Yard, 


A 
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ARRANGEMENT OF COALING APPARATUS, 


and a new type of winch, offered by the Lidgerwood Manu- 
facturing Company, of New York. 

The introduction on board ship of machinery to operate a 
clam-shell bucket (thereby dispensing entirely with the shovel- 
ing of coal in the hold) was new, and no ship’s winch has ever 
been designed or constructed for this purpose. Deck space is 
valuable and limited, and the winches designed by the Lidger- 
wood Manufacturing Company occupy a space of only 7 feet 
8 inches long by 5 feet 1014 inches wide. These winches have 
only 84-inch by 10-inch cylinders and yet they have proved 
capable of handling a 15¢-cubic yard load (one gross ton of 
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coal) with perfect ease and with an ample factor of safety. 
In shore coaling towers 10-inch by 12-inch cylinders are the 
smallest that are ever used with this bucket. Wood and iron 
friction drums are employed on shore towers very extensively 
and with success, but there is room there for them and they 
are of very large diameter, even 40 inches, 50 inches and 60 
inches in some instances. The deck space available on the 
colliers limited the diameter of the frictions to something like 
24 inches and the Lidgerwood Company regarded the use of 
wood and iron frictions as impossible for this service. Even 
their metallic frictions provided with air-cooling passages got 
extremely hot in the course of a run of one hour’s duration. 
In the test at the New York Navy Yard the wood and iron 
frictions, in three hours’ running, were rendered unfit for 
further service, having 14 inch of charcoal on the wood. 

The winches having been adopted for the Vestal and 
Prometheus, and the Lidgerwood Company standing ready to 
guarantee an output of 100 tons of coal per hour per hatch if 
the same system was installed on the colliers Mars, Vulcan 
and Hector, the Navy Department, therefore, decided to adopt 
them, and a subsequent contract was made with the Maryland 
Steel Company. The Lidgerwood Company was under a 
penalty of three hundred dollars per ton for each ship for 
every ton less than too handled from each hatch. Coal to the 
amount of 117 tons was discharged from one hatch on the 
Mars in one hour; 170 tons from the Vulcan and 190 tons 
from the Hector. 

There were three important points not ignored by the 
Lidgerwood Company in the design and construction of these 
winches. First, the employment of the metallic slip frictions 
with air-cooling passages; second, the employment of the lever 
control, which made the operation comparatively easy for the 
operator; third, the position of the operator was such that he 
could see the bucket in all parts of the hold as well as in 
every position it might take above the hatch. One operator 
attends wholly to the closing, hoisting and lowering of the 
bucket, while the other attends wholly and exclusively to the 
swinging of the same. The booms are fixed. The bucket 
operates in a curved line in a plane athwartships. 

The extraordinary success of this coaling gear is undoubt- 
edly the beginning of a revolution in coaling our ships. At 
the present time our battleships are equipped with winches, 
booms and tackle, so that the sailors on the battleships can 
hoist coal in bags from the colliers or barges alongside. It 
is an extraordinary fact, as stated by Admiral Dewey, that at 
the time the fleet started on its journey encircling the globe 
that the entire available supply of 4-inch manila rope in the 
market was exhausted. The chief bill for cordage for the 
Navy Department is for manila rope used for coaling ships. 
If now, the clamshell bucket is introduced on all of our col- 
liers it is clear that coal may be delivered in bulk at various 
parts of a battleship. Therefore, the necessity for winches and 
booms, and also for rigging on battleships, will disappear, be- 
cause it is clear that the problem will then be one of taking 
the coal from piles on deck and shoveling it either to the 
chutes that are nearest the piles or shoveling it into bags or 
baskets and dragging them across the deck to other parts of 
the battleship. In the old method, also, the sailors were sent 
into the hold to shovel coal into bags, and it is worthy of 
note that the old colliers seldom delivered more than 25 tons 
of coal per hour per hatch, and even that required from 20 
to 25 men. The Mars can easily discharge 1,000 tons of coal 
per hour—the work of a thousand men—and only twenty men 
will be required to perform this. Those twenty men must be 
better than the ordinary grade of sailor and they must be 
well drilled, and that is one of the problems before the Navy 
Department. To place twenty well-drilled men on a collier 
will represent a considerable increase in the expense of the 


collier service. 


bearings fitted, each 1334 inches long. 
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On the other hand, if the sailors from the 
battleships are sent aboard the colliers, logically they will 


have to learn the art of handling these winches before they 
"can attain the guaranteed or a better capacity. One sugges- 


tion has been made and that is that each battleship in advance 
of its coaling send men aboard the collier to learn the opera- 
tion of the gear, for it is claimed that it requires only about 
two days’ practice of men who have an aptitude for that sort 
of thing. 

The main engines are of the vertical, inverted-cylinder type, 
having cylinders 22 inches, 3714 inches and 60 inches diameter 
by 42-inch stroke. The high-pressure cylinders are fitted with 
working liners and 94-inch piston valves. The intermediate- 
pressure cylinders have 19-inch piston valves and the low- 
pressure cylinders have the usual double-ported slide valves. 
The cylinder heads are cast iron, with checkered-steel false 
covers. All the pistons are iron castings. The high-pressure 
and intermediate-pressure are fitted with followers and snap 
rings, the low-pressures are fitted with followers, bull rings 
and spring rings, set out by steel “C” springs. The piston rods 
are 5% inches diameter in body and packed with metallic 
packing. The main-valve stems and throttle-valye stems are 
also packed with metallic packing. The connecting rods are 
steel of the forked type, 8 feet center to center, having hard 
brass boxes for the crosshead pins, and cast steel, white metel- 
lined boxes for the crank pins. The crosshead pins are 6% 
inches diameter by 714 inches long. The guides of the bar 


type are iron castings fitted with water circulation and cast 


steel slippers faced with white metal. The front columns are 
polished steel 614 inches diameter, and the back columns are 
cast iron resting on the main condensers. The bed plate is of 
a deep box section, cast iron, in one piece and has six main 
Each bearing consists 
of a cast iron semi-circular bottom box, which rolls around 
the shaft to remove, and a cast steel cap. Both cap and box are 
lined with white metal. The crank shafts are of the built-up 
type 1214 inches diameter, in one piece. The crank pins are 
12% inches diameter by 13% inches long between webs. The 
high-pressure webs are 8% inches thick, the intermediate- 
pressure are 87% inches thick and the low-pressure webs are 
9% inches thick. The valve gears are of the “Stevenson Link” 
type, having cast iron eccentrics and straps, and steel eccen- 


‘tric rods with cast steel yokes. 


The reverse engines are straight steam rams, 12 inches di- 
ameter by 21-inch stroke. 

The built-in type of main condensers are fitted, having a 
total cooling surface of 6,192 square feet. Each condenser 
contains 1,212 5é-inch diameter brass tubes, No. 16 B. W. G. 
thick, tinned inside and outside, and fitted with screw ferrules 
in rolled-brass tube sheets. An air pump and two bilge pumps 
are worked from each low-pressure crosshead. Each air 
pump is 26 inches diameter of bucket by 13-inch stroke, and 
each bilge pump has a 4-inch diameter plunger with a 13-inch 
stroke. 

A double-cylinder 6-inch by 6-inch turning engine is lo- 
cated between the main engines just aft of the main bed plates, 
and connected to main shafts by double-worm gearing. 

The thrust shafts are 12% inches diameter, each having 
eight 18-inch diameter collars. The shoes are cast iron, faced 
with white metal, and held in place on steel rods by brass nuts, 
permitting independent or collective adjustment. The whole 
block is fitted with water circulation. 

As the main engines are well aft, there is only one piece of 
line shaft to each main shaft. These shafts are 1134 inches 
diameter. The propeller shafts are 13 inches diameter, with 
brass sleeves throughout the entire length of the stern tube. 
The propellers are 14 feet 9 inches diameter and 14 feet 3 
inches pitch, adjustable 3 inches either way. The hubs are of 
semi-steel, with cast iron caps. Te blades are bronze. 
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There are four main boilers and one donkey boiler, built for 
a working pressure of 200 pounds per square inch. The main 
boilers are 15 feet diameter and 10 feet 9 inches long, de- 
signed and fitted for Howden’s system of forced draft. The 
tubes are 214 inches diameter, fitted with retarders. Each 
boiler contains three 44-inch inside diameter Morison flanged 
furnaces, with a combustion chamber to each furnace. The 
total heating surface is 10,200 square feet. The furnaces are 
fitted with cast-iron fronts, doors and grates 5 feet 4 inches 
long. The donkey boiler is a single-end Scotch, 8 feet diame- 
ter and Io feet 6 inches long, having one 44-inch inside diame- 
ter Morison furnace. 

The independent pumps consist of the following: Two 
vertical, simplex, main feed pumps, cylinders 14 inches, 10 
inches by 24 inches; one vertical, duplex, auxiliary feed and 
fire pump, cylinders 10 inches, 714 inches by 12 inches; one 
vertical, duplex, ballast pump, cylinders 12 inches, 14 inches 
by 12 inches; two vertical, duplex, fresh-water and sanitary 
pumps, cylinders 5% inches, 434 inches by 5 inches; one hori- 
zontal, duplex, evaporator feed pump, cylinder 41% inches, 
334 inches by 4 inches; one vertical, duplex, donkey boiler 
feed pump, cylinder 414 inches, 234 inches by 4 inches, and 
two M. S. Company’s make centrifugal circulating pumps, 
haying 12-inch suctions and driven by vertical single 8-inch 
by 8-inch engines. 


ONE OF THE LIDGERWOOD WINCHES INSTALLED ON THE MARS. 


One 12-ton and one 5-ton Reilly evaporator, and one 15-inch 
Reilly distiller are also installed. A 36-inch Reilly feed-water 
heater and a 4-inch Blackburn-Smith grease extractor are 
fitted in the main feed lines. A Wheeler auxiliary condenser, 
having 1,000 square feet of cooling surface, is located in upper 
engine room. The two blowers for the forced-draft system 
are driven by vertical single 5-inch by 4-inch engines, and are 
also in the upper engine room. A 15-kilowatt Sturtevant di- 
rect-connected electric set complete, with switchboard, etc., 
has also been provided in upper engine room. A refrigerat- 
ing plant of 800 cubic feet capacity is installed aft on main 

, deck. 
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16,200 feet above sea level, in the mountains of Peru, are located the richest and largest mines of VANADIUM sulphide ores in 
the world. These mines are the property of the American Vanadium Company, and hold enough ore to supply the world’s demand 
for VANADIUM ALLOYS. The picture shows a pile of Vanadium Patronite ready for shipment on the backs of llamas to the rail- 
road, thence to port on the way to the refinery at Bridgeville, Penna. 
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Not long ago VANADIUM was arare element. But not long 
ago electric lights, telephones, and trolley cars were rare too; and 
four-and-a-half-day Transatlantics were impossible. 


In the past five years, VANADIUM has been accepted as the 
“MASTER ALLOY”’’ for the production of High-Grade Steels— 
surpassing all other elements in its power of imparting high elastic 
limits and higher tensile strengths. 


VANADIUM carries away oxides and nitrides in a fusible slag, 
leaving a dense, non-porous, homogeneous metal that will not 
crystallize under severe impacts, shocks and vibration. The in- 
creased strength permits the use of smaller members in machine 
parts; gives a higher factor of safety and greater durability wherever 
applied. For shafts, gears, piston rods, engine forgings, chains— 
for all parts that meet high duty and rigorous service—tor the vital 
parts, VANADIUM steels have no competitor. Booklets with 
tests, analyses, types for various uses, and directions for application 
and heat treatment on request. 


AMERICAN VANADIUM COMPANY 
318 Frick Building, Pittsburgh, Penna. 
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VICTOR BRONZE MARINE CASTINGS 


TO THE MARINE INDUSTRIES: 


We take this opportunity of notifying you that we have secured the secret processes of the Victor 
Metals Company. 
| The addition of Vanadium to Victor Bronze and Victor Non-Corrosive Silver Metal enables us to 
unhesitatingly claim the cleanest, toughest and strongest bronze composition that is practicable for 
marine service and the only non-corrosive and non-tarnishing metal with the tensile strength of high 
priced alloy steels. 
bf’ Victor Bronze has been installed in every submarine vessel in the United States Navy, and has 
also been used in vessels of this class in Japan, Austria and Russia, because: 

It is the strongest, cleanest and closest structured bronze. 

It is lighter in actual weight than any other bronze casting of the same dimensions. 

It is the only bronze casting that can be satisfactorily forged. 


MECHANICAL TESTS OF VICTOR VANADIUM BRONZE. 


Ultimate Elastic Elongation Reduction 

Strength. Limit. in Two Inches. of Area. 
Gastin gSerr ieee eet iahenscchars hele ones 71,000 lbs. 28,500 lbs. 32% 27.8% =~ 
Plates acoldtrolledaecre erat ance |goscO) Ibs: 76,940 Ibs. 10% 14.9% 
Regs, Goll) mollael,sonccogccccvc0c0c|| PAOLO) Mos. 80,070 lbs. 11.5% 29.3% 
\iatgo Boia. ddan On Heme eam EMoato 101,000 lbs. 83,180 Ibs. 10% 31.8% 


Write us for booklet on “ Vanadium Metals in Marine Construction” and for quotations on castings 
up to 7,000 lbs., plates, rods, etc. 


VANADIUM METALS COMPANY 


FRICK BUILDING | PITTSBURGH, PA., U. S. A. 


Watch this page next month for description of non-corrosive metal 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS.* 


I 


neidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 


Breakdowns at Sea and Repaits. 


Fracture of a Back Column. 


Some years ago, while a junior engineer on a vessel bound 
from Puget Sound to the Orient, rather an unusual accident 
happened to the engine. The captain was sailing the Great 
Circle course very late in the season, when, as Kipling puts 
it in McAndrew’s hymn, “Fail there, ye’ve time to weld your 
shaft—ay, and eat it ere ye’ve spoke.” 

The engine was of the vertical compound-marine type. The 
back columns were of cast iron, resting on the condenser, and 
the front columns were turned wrought steel. 

The accident happened just after midnight; the engines 
were racing, and the engineer on watch was standing by 


ARRANGEMENT OF TACKLE AND BRACES TO SUPPORT FRACTURED COLUMN. 


throttling the engine, when the vessel threw her wheel out 
of water. Shortly after taking the watch the second assistant 
noticed a bad knock in the low-pressure engine, shortly fol- 
lowed by the low-pressure crosshead and piston rod running 
hot. The engine was immediately slowed down and the chief 
called. Upon investigation the low-pressure back column was 
found to be broken off just above the crosshead guides, and 
the cylinder was jumping with every stroke of the engine. 
Before the engine could be stopped the other back column 
was in danger of breaking. Fortunately the low-pressure 
exhaust pipe was copper, and ran on an angle of about 45 
degrees to the condenser, and therefore could stand being 
sprung. : 

The bolts on the guides were slackened and the cut-off was 
run out on the high-pressure link, allowing the high-pressure 


® We pay for these articles, 


engine to do most of the work, and the steam reduced as soon 
as possible. The engine was kept turning over slowly in an 
attempt to keep the vessel headed into the sea. 

All hands were called, and a short cargo boom, about 6 
inches in diameter, was procured from on deck, which was cut 
for a shore from the after corner of the low-pressure cylinder 
to the deck above. The piece of the boom that was left was 
placed horizontally under the deck to wedge against, with the 
shore and the ends of the same blocked, to distribute the load 
along several of the deck beams and to protect the hatch 
combing around the engine-room skylight. With this arrange- 
ment the revolutions were gradually increased, but it soon 
became apparent that this rig would not do much good, as 
the working of the cylinder loosened the wedges, and there 
was too much spring in the deck beams to shore against at this 
point, where they had been cut for the engine-room skylight. 
A chain sling was next passed over the end of the low- 
pressure valve chest, which was cast on the cylinder, and with 
a 2-ton chain tackle a strain was taken from one of the large 
foundation bolts, the nut of which had been backed off enough 
to pass a short wire strap around it under the nut. As the 
chain tackle was led on an angle from the crack (as will be 
seen in the sketch) it stopped most of the lateral motion of 
the cylinder, and the engine was run at half speed, just fast 
enough, with the aid of a few staysails, to keep her hove to. 
By morning the weather had moderated, and the captain and 
chief held a consultation, and decided that as we were over 
1,200 miles from the sound, and it was a little over 4,000 miles 
to our destination, the vessel having weathered as bad a storm 
as we were likely to encounter, it would be better to make 
more permanent repairs and continue on our course. The 
engine was run at a little less than half speed while the fol- 
lowing repairs were made. One watch made the repairs while ' 
the other two stood watch and watch. 


Two spare, wide steel bearer bars were found stowed in the 
fire room, cut and drilled, as shown in the sketch; the holes 
were drilled away from the crack, owing to the fact that the 
metal was very thin there, which was responsible for the 
break, evidently caused by the shifting of the core in casting 
the column. One hole was drilled % inch larger than the bolts. 
in each end of the pieces, and the two corresponding holes 
drilled the same in the columns for temporary bolts to hold 
the pieces in place while the other holes were being drilled 
through the plates into the columns, to make sure the holes. 
would be in line, and we would have no trouble entering the 
bolts. The pieces were set to center lines on the column and 
on the plates. The holes were next drilled in the top part of 
the column, a neat fit for 7%-inch rough bolts finished by hand. 
Next the temporary bolts were loosened, and the pieces. 
dropped down three thirty-seconds of an inch, being careful 
to keep the pieces on the center lines, and the temporary bolts 
again set up, and the holes drilled in the bottom part of the 
column. (In this way the holes in the column measured just 
three thirty-seconds more from center to center than the 
holes in the plates.) Next a hand-hole was cut in the back of 
the column, where the metal was thin, to put the bolts in 
place. The engine was then stopped, with the bolts all started 
in the holes, so that they could be instantly tapped into place; 
the side plates were heated in the furnace almost to a white 
heat (to elongate the plates the three thirty-seconds difference 
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from center to center between the holes in the plates and in 
the columns), and brought in with tongs and held in place 
with drift pins. The bolts were tapped into place, and the nuts 
held in socket wrenches screwed on and set up. When the 
side plates had cooled they brought the broken columns to- 
gether, so that the break could hardly be found if it had not 
been for the cracked paint. 

A large thin plate was then screwed on the back of the 
column with tap bolts, but not heated. It took a little over 
thirty-six hours to complete the repairs, during which time the 
engine was only stopped one hour, and that was while the 
hot plates were being put in place. 

While it is true that columns do not break often, the same 
principle can be applied to other parts of the machinery in 
cases of emergency, where it is impossible with the tools on 
board to bring broken pieces together, or in tight places, where 
there is no room for a jack and nothing to jack against—a 
predicament so often found on board ship. 

U. S. S. Mackinac. Lr. J. W. Grover. 


Supplementing Babbit Metal for Iron Castings in 
Breakdowns at Sea. 


When a ship proceeds to sea there is hardly any indica- 
tion of breakdowns; nevertheless every engineer should de- 
vote part of his “off watch’ hours studying some method 
which would prove solid and substantial in effecting repairs 
to the different parts of his engines, should they become 
damaged or broken in any way while at sea. Most engineers 
would be at a loss at first in many instances, and as repairs 
must be started without a great deal of “head scratching” and 
wondering, I will relate as an instance the experience we had 
on board the steamship Elmoro immediately after leaving 
Valparaiso, Chile. 

While in Valparaiso for a few days the general routine of 
port overhauling was being performed, along with expanding 
the rings of the high-pressure valve. Everything was finished 
in due time, and the day following we sailed. We had not 
proceeded very far when suddenly a sharp, cracking sound 
was heard in the high-pressure cylinder or thereabouts. The 
idea of proceeding was out of the question, so we stopped for 
an examination. On removing the high-pressure cylinder 
head and follower ring we found them all right. Next, the 
high-pressure valve bonnet was removed, and to our dismay 
the top ring of the piston valve was cracked in half a dozen 
places. 

How were we going to make lasting repairs without work- 
ing “compound”? 

I must admit, after someone received the chief’s “gram- 
mar” for expanding the ring too much and causing it to grip 
the walls of the chamber, we started a little of the aforesaid 
“head scratching.” That did not better conditions any, so 
we eventually thought of casting a new ring, and this is how 
it was done. 

Having several new babbited spare brasses and a small 
amount of scrap babbit, we decided to make a casting from 
this source. First, we made two wooden boxes, one with a 
bottom; one without, each 8 inches deep and about 16 inches 
square. While one man was making the boxes another was 
removing the broken ring. The pieces were matched together 
in their original positions, and a circular ring of wood 1% 
inches thick with a large hole in the center was made to fit 
the interior circumference of the ring and then placed half 
way down in the ring. Each broken piece had one or two 
¥ inch holes drilled through it and slightly countersunk along 
a center line around the ring’s circumference. Through these 
holes the pieces were nailed fast to the wooden ring inside. 
See Figs. 1 and 2. 
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Then a single thickness of canvas was glued around the 
ring, with a layer of wrapping paper glued outside to insure 
a smooth pattern. The canvas was placed there in order to 
make a casting slightly larger, allowing for finishing to proper 
size. 

In the meanwhile some fire-clay was being prepared for the 
mold. This should only be damp, just sufficient to keep itself 
in form. 

When everything was ready and the babbit had been melted 
out of the brasses, we placed in the bottom of one box 
enough clay to keep the pattern up to the middle line of the 
wooden ring and top edge of the box. Clay was packed 
around the ring (Fig. 3), both inside and out and smoothed 
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off even at the edge of the box. Over this surface a layer 
of paper was placed to prevent the clay in the top box from 
sticking to that in the bottom. 

The other box was placed on top perfectly square with 
the bottom box and clay packed all around the ring up to 
the top. Now, the top box was tapped lightly all around its 
sides and lifted vertically away from the ring. Similar tap- 
ping on the bottom box loosened the ring sufficiently to be 
removed clear of the mold. 

The impression made by the wood ring was neatly patched 
up so no metal would run into it. We then made a “gate” 
hole and vent in the top box and replaced it in its exact posi- 
tion again. .We were then in readiness to cast. A few pounds 
of iron were placed across the upper box to prevent it from 
lifting when the metal reached the top in pouring. 

After a new ring was cast and allowed to cool, the job of 
finishing it to a true circle was undertaken. 

Filing it was unreliable, so more accurate means had to be 
thought of. Something in the form of a lathe was what we 
needed. Not having any aboard ship we had to make some- 
thing that would answer in a crude way. 

Two circular pieces of wood were cut to a moderate driv- 
ing fit to the inside diameter of the babbit ring. These were 
then driven in each end like the heads of a common barrel. 
With a pair of hermaphrodite calipers we easily found the 
exact centers, and through these we bored 14-inch holes to 
allow a wooden shaft to be shoved through. This wooden 
shaft was the chief’s curtain pole and was perfectly straight 
and true. 

We next constructed a base and journals. The base was a 
heavy block of wood about 16 inches square and 4 feet long. 
The journals were two plain pieces of wood 12 inches wide, 
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2 inches thick and 12 inches high. Each of these, of course, 
had a 14-inch hole drilled through to receive the ring and 
shaft. 

The journals were then slid on the shaft and securely 
nailed to the base. (Fig. 4.) A pulley 10 inches in diameter, 
3 inches wide, was made also of wood and driven on one end 
of the shaft. 

This makeshift lathe was carried around to the circulating 
engine, which was to supply us with power, and the pulley of 
our lathe placed in line with the shaft coupling on the engine. 
The lathe was secured to the floor plates by blocking the base 
with a few spare pin and journal brasses. A belt was made 
from a strip of canvas, sewed together at the ends. 

The lathe was finished—now we needed a hand-trimming 
tool and a steady rest. The tool was made by breaking the 
end off a flat file and grinding it to the shape of Fig. 5. A 
steady rest was obtained in the shape of a piece of wood 
nailed from journal to journal, with its top edge on a line 
with the center of the shaft. 

We were now ready to operate our “machine shop.” The 
circulator was started slowly, and the act of turning down the 
ring was under way. Everything worked without a hitch 
and the ring was turned down to the exact size by hand in a 
short time. 

When it was finished we removed it from its gear and 
screwed it on the valve casting and lowered it in the chamber. 
That finished our sea job, and we were in a few moments 
“full speed ahead” with,the new ring working admirably. 

Never did it give us the least trouble in any way, although 
it was examined at each port of call on the voyage. At the 
end of the run the wear was hardly noticeable, and we re- 
ceived congratulations from the superintendent engineer for 
our versatility in effecting such a good repair job. 
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Two Repairs to Crank Shafts. 


MAKING GOOD A LOOSE WEB ON A BUILT CRANK SHAFT, 


The crank shaft had been kept under observation, as a cer- 
tain amount of slackness had been noticed between the shaft 
and the web. Later on, when at sea, knocking was heard, and 
it was located in the loose web. The repair was effected by 
drilling a number of holes round the end of the shaft, as 
shown in Fig. 1, and fitting taper screw pins, 13g inches 
diameter, in each hole, and screwing them up as tightly as a 
key with a good leverage would accomplish. 13g inches was 
the size of the largest screw tap on board. 

Holes were drilled in the end of the shaft for about one- 
third of its circumference, as shown in the figure; the line 
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of the holes being arranged to leave ¥%4 inch of metal between 
them and the edge of the shaft. The holes were drilled 6 
inches deep, and screwed with taper tap only. Each hole and 
pin was finished, and the pin screwed up as far as it would go 
before commencing the next. The line of screwed pins 
swelled the shaft in the neighborhood of the holes, and tight- 
ened the shaft in its web sufficiently to carry the ship to her 
home port without further trouble. When arrived in port 
a new shaft end was fitted to the existing web. The possibility 
of this being done, and so avoiding the expense of new shaft 
and web, had been foreseen when the method described above 
was adopted. If plugs had been fitted interlocking the shaft 
and web, apart from the fact of their liability to slack back 
when at work, a new shaft and a new web would have been 
required on arrival home. 


A FLAW IN THE FILLET OF A CRANK PIN. 

This was a repair executed on board a small steamer, carry- 
ing 100 nominal horsepower engines, running on a time charter 
up and down the West African coast. It was before the days 
of built-up crank shafts. 

When at sea, a flaw was noticed in the fillet of the low- 
pressure crank pin, which though slight at first developed very 
rapidly, necessitating a very careful repair, or stoppage of the 
ship would have been necessary. The flaw extended over 
about one-third of the circumference of the after fillet and 
underneath the pin, “crank on top,’ as shown at B in Fig. 3. 
In the writer’s experience, defects in crank shafts, whether 
solid or built up, usually occur at this point, and are mainly 
attributable to the faulty position of the thrust block. Instead 
of the thrust being taken.up by the shaft bearing, the thrust 
block has to be adjusted, and a nip is thrown on the crank pin 
at the point B in Fig. 3, which usually results in a loose pin in 
a built-up crank shaft, or a flaw, as in this case, in a solid one. 
As the runs between the ports were not long the engines were 
kept running, but were well watched, while the engineers 
thought out the difficult problem of repair and got the neces- 
sary appliances ready. 

The repair was effected by fitting a pin through the crank, 
as shown at A in Fig. 3, a spare main-bearing bolt with collar 
and nut, shown in Fig. 2, being employed for the purpose. 
Drills and ratchets were got already before the engine was 
stopped, and drilling was commenced from each end, a 134-inch 
hole being drilled through both webs and crank pin, the holes 
meeting in the center. Colored labor being plentiful on the 
coast the holes were got out in good time. 

After the holes were drilled the complete hole was bored 
by means of the arrangement shown in Fig. 4. A boring 
bar E was fitted with a pilot end H screwed into the boring 
bar, to save forging down and to keep the bar true. The slot 
for the cutting tool was arranged, as shown at F in Fig. 5, so 
that the body of the bar E took up the weight of the cutting. 
Another slot was cut at G in the boring bar, and a larger 
cutting tool was placed in it, which came into operation after 
the cutter F. 

Fig. 4 shows the arrangement of the boring bar. The plates 
D D were used to support it, with the distance pieces C C 
long bolts, as shown, holding the whole thing together, and 
keeping the bar and the boring central with the pin. The hole 
was recessed at each end to receive the collar and nut, as 
shown in Fig. 3, and the nut was cut down for the recess. 

When the boring was finished the crank was well warmed 
by means of a wood fire, the bolt tapped in with an anvil 
slung in ropes for the purpose, the bolt end outside of the 
collar being left on until the bolt was right in its place. The 
nut was then put on, hardened up, and the bolt end riveted 
over it. The ship completed her charter, and ran home with 
the repaired shaft. A new shaft had been sent out, but it was 
not necessary to use it. Joun McCatium. 
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A Curious Deposit on the Inside of a Marine Boiler. 


A very curious experience, which occurred on board a vessel 
running between the Indian ports and New York, may be of 
interest to other engineers, as showing the peculiar and un- 
expected troubles which sometimes give the mariner engineer 
and opportunity of deep thinking. After making one of these 
voyages the boilers were opened out for inspection and clean- 
ing, and when the engineers got inside they were very much 
astonished to find the whole surface inside the boilers covered 
with a fine powder, which had the exact appearance of ordi- 
nary black lead. In spite of a lot of worry on the part of 
the staff no possible explanation of this trouble could at the 
time be thought of, but in order to prevent any further 
trouble of this description the men were put into the boilers, 
and the whole surface was scraped and cleaned as thoroughly 
as possible. When this had been done about half a ton of soda 
was put into each boiler, which was then filled with pure, fresh 
water; the fires were then lit, steam raised, and about 20 
pounds pressure maintained on the boilers, the water being 
meanwhile kept in constant circulation by means of the inde- 
pendent feed pumps for a period of about twenty-four hours. 
The boilers were then allowed to stand and cool for two or 
three days before pumping them out, and when this had been 
done, and the boilers were opened out again, it was found that 
the black deposit had all been boiled off. The boilers were 
then washed clean and filled up again with fresh water, and 
the vessel got ready for the run of twenty-eight days. 

The boat had not been long out to sea, however, before 
excitement began to be the order of the day, one after another 
the boiler tubes began to burst, and nearly every day it was 
necessary to put in either one or two new tubes. On one day 
the number rose to six. When the vessel reached port again 
the boilers were all opened out again, and a further trouble 
was discovered. The interior of the boilers was covered with 
red rust, or what is commonly known as bleeding, and all the 
scale that had been on had been cracked right away. 

It was no easy matter to restore the boilers to their normal 
condition, and in order to get a thin scale on the boilers again 
it was necessary to use a very large quantity of lime, which 
was fed in with the feed water. After nearly twelve months 
this sourse of treatment secured a good scale on the boiler 
surfaces, and as soon as this was obtained the trouble ceased. 

There is no definite solution to the mystery of the cause of 
formation of the original black deposit, but the only con- 
clusion that can be arrived at is, that while the vessel was 
loading manganese ore the ship had been on the mud of the 
river, and a lot of the finer particles of the ore had, during 
previous repeated loadings, fallen into the water and settled 
on the bottom of the river. In this way a good deal of this 
ore was pumped into the boilers along with the feed water 
while the vessel was loading, and this had deposited and 
caked upon the internal surfaces of the boilers. 

H. S. Emerson. 


A Barring Gear Breakdown. 


It occasionally happens that owing to carelessness in putting 
the barring gear into mesh with the main engine, one or two 
of the teeth of the barring pinion get broken, as shown at A 
in the sketch. The first step in such an accident is to chip and 
file away the broken surface until it is level with the main 
portion of the rim in the casting. When this is the case a 
number of holes are drilled and tapped in the rim along the 
center line formerly occupied by each of the teeth which are 
to be repaired. Nearly every boat of any size has on board 
a small lathe, and it is then possible to turn from a rod of 
mild steel a series of studs similar to that shown at B. The 
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contour of these studs should correspond accurately to the 
cross section of the tooth, and across the top of the stud 
when finished should be placed a saw-cut, to provide a hold 
for a screwdriver adjustment fixed to an ordinary brace. The 
shank of the stud should be screwed so as to form a fairly 
hard fit into the stud holes, and by the aid of the brace the 
stud should be tightened into position, as shown at C and D. 
After the studs are turned into the shape of the teeth very 
little dressing is required after they have been placed in posi- 
tion, in order to allow the pinion to run smoothly in gear with 
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the engine, and if they are made of mild steel their tenacity 
and strength is nearly equal to that of the original cast teeth, 
and thus this forms a very good repair. 

It will be seen that the only drawback to this arrangement 
is, that instead of a continuous bearing surface being presented 
to the engaging teeth, the wear takes place on a series of small 
curved surfaces, and the wear is therefore unduly great. 
Where plenty of time is available, or where the wheel can 
be sent off the ship, it is advisable to leave the surface of 
the studs rough, and to bring the teeth to shape after they 
have been put into position, either by means of chipping and 
filing, which in the case of a large wheel is rather a tedious 
matter, or if the job can be done on shore, to place the wheel 
in a shaping machine and take a series of cuts along the line 
of the studs, so working them to shape. MACHINIST. 


Twin=Screw Yacht Miranda. 


The largest steam yacht which has been built on the south 
coast of England was built at the Southampton works of 
Messrs. John I. Thornycroft & Company, Ltd., last summer, 
for Lord Leith of Fyvie; the contract for the hull and ma- 
chinery being sublet to Messrs. Thornycroft by Messrs. 
Camper & Nicholsons, Ltd. ~ 

The vessel, which is called the Miranda, is built of steel, and 
was designed by: Mr. Charles Nicholson, of Gosport. She is 
220 feet in length over all, and 190 feet on the waterline. The 
breadth is 31 feet 10% inches, and the contract 14 knots on a 
draft of 13 feet. The Thames yacht measurement is about 
1,000 tons. 

The machinery, also built by Messrs. Thornycroft, consists 
of two sets of triple-expansion surface-condensing engines, 
with cylinders 1414 inches, 23% inches and 38 inches diameter 
by 24-inch stroke. The boiler installation comprises two 
boilers of the single-ended return type, working at a pressure 
of 180 pounds per square inch. 
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Shipbuilding in the United States. 

According to the annual report of the Commissioner 
of Navigation, the total tonnage of shipping con- 
structed in the United States for the fiscal year ending 
June 30, 1909, was the smallest since 1898. The con- 
struction for 1908, which comprised 1,457 vessels, 
aggregating 614,216 gross tons, was the largest ever 
constructed. The decline, therefore, to 1,247 vessels 
of only 238,090 gross tons in 1909 is very marked, and 
indicates that shipbuilding during the past year has 
been practically at a standstill as compared with pre- 
vious years. This sharp decline was, of course, not 
unexpected, on account of the general business depres- 
sion throughout the world. Other countries suffered 
in this respect as well as the United States, for ship- 
building in the United Kingdom dropped from 1,58o,- 
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000 tons in the calendar year 1907 to 914,000 tons in 
1908. 

Of the total tonnage constructed, 582 ships, aggre- 
gating 108,904 gross tons, were built on the Atlantic 
and Gulf coasts, while 174 ships, aggregating 100,402 
gross tons, were built on the Great Lakes. One hun- 
dred and forty-one sailing vessels, with a total gross 


‘tonnage of 28,950, were constructed during the year, 


and 821 steamships, with a total gross tonnage of 148,- 
208. No large vessels were built for ocean-going 
service during the year; in fact, only 31 vessels of 
Over I,000 gross tons were built, and these comprised 
only about 50 percent of the total tonnage. The 
largest of these was the Clyde liner Mohawk, of 4,623 
gross tons, built at Philadelphia. This shows that 
the large shipyards on the coast were practically with- 
out merchant work during the year, and without naval 
work they would have been in severe straits. The 
only type of construction which reached anywhere near 
an encouraging figure was that included by steel ferry- 
boats, steam dredges and river and bay steamers, all 
other forms showing a marked decrease, the most 
noticeable decrease being, of course, that of ocean steel 
steamers. i 

During the past few months shipbuilding has re- 
vived somewhat, and it is estimated that both in the 
United States and abroad the tonnage built during 
the current fiscal year will approach approximately 
the normal output. Encouraging as this appears, it 
should not be forgotten that the normal output of the 
shipyards on the Atlantic and Pacific coasts of the 
United States is ridiculously low as compared with 
that of the yards of other countries of similar impor- 
tance. Nor is this condition of affairs likely to be bet: 
tered until:steps are taken by the government toward 
the upbuilding of the American merchant marine in 
the foreign trade. As long as the deep-sea tonnage is 


neglected the shipping and shipbuilding industries can- 


not possibly provide the resources demanded by the 
naval strength and commercial importance of the na- 
tion. 


Performance of the Battleship Delaware. 

Last month we published a description of the battle- 
ships Delaware and North Dakota, and gave fairly 
complete details of the official trials of the North Da- 
kota. Since then figures covering the trial perform- 
ance of the Delaware have come to hand, and it is 
interesting to compare them with the results obtained 
with the North Dakota. 

On the four-hour full-speed trial the speed of the 
Delaware was 21.563 knots; the indicated horsepower, 
28,578; the coal consumption, 24.5 tons per hour; the 
steam consumption of the main engines per indicated 
horsepower per hour, 13.12 pounds, and the steam con- 
sumption for all purposes per indicated horsepower per 
hour, 14.56 pounds. On the twenty-four-hour trial at 
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19 knots the average speed was 19.225 knots; the indi- 
cated horsepower, 23,600; the steam consumption per 
indicated horsepower per hour of the main engines, 
13.05 pounds, and the steam consumption per indicated 
horsepower per hour for all purposes, 14.5 pounds. 
For the full-power trial of the North Dakota the steam 
consumption of the main turbines per shaft-horsepower 
per hour was 13.6 pounds, and for all purposes, 13.96 
pounds. On this trial, however, the North Dakota 
reached a somewhat higher speed than the Delaware, 
her average speed being 21.64 knots. For the twenty- 
four-hour trial at 19 knots her steam consumption per 
shaft-horsepower per hour for the main engines was 
14.11 pounds, and for all purposes, 15.29 pounds. 

_ It is, of course, impossible to draw any exact con- 
clusions from this comparison, since we are dealing in 
one case with the indicated horsepower of reciprocat- 
ing engines and in the other with shaft horsepower 
of turbines. More complete details of the trials will 
undoubtedly be made public by the Navy Department 
in the future ; meanwhile, it is safe to conclude that the 
Navy Department is satisfied with the performance of 
turbine engines for battleships, since they are being 
adopted in all new construction. 


Naval Reorganization. 

Important reforms in the administration of the Navy 

Department have been inaugurated by the new Secre- 

‘tary of the Navy. These reforms affect first, the or- 
ganization of the Navy Department itself; second, the 
administration of navy yards. 

The changes in the organization of the Navy De- 
partment have been designed to overcome the defects 
of the old organization due to the lack of a branch 
dealing directly with the military use of the fleet and 
the lack of responsible expert advisers to aid the Secre- 
tary in reaching conclusions in case of disagreement 
between the co-ordinate branches of the department. 
On account of the growth of the navy and the increas- 
ing amount of business, the different bureau chiefs 
have been necessarily engrossed in the details of their 
own duties and, with the complexity and conflicting 
interests involved in the creation and maintenance of 
a modern fleet, they have at times failed to agree on 
matters where the field of each has overlapped. As 
the business of the department has grown beyond the 
personal co-ordinating power of the Secretary, it is 
necessary for him to have assistants in the different 
divisions to present matters of business for his verbal 
decision or for his signature. To effect the principal 
changes found necessary, it is intended to abolish the 
Bureau of Equipment and distribute its duties among 
the other bureaus. The other bureaus are continued 
in full effect. To fill the position of advisers to the 
Secretary the department has decided to detail four 
officers who are of recognized ability and specially 
fitted by experience in their particular fields, and who 


will be, so far as practicable, flag officers. These aids 
will have no supervisory or executive power or au- 
thority, and will act solely in an advisory capacity. 

The reorganization in the administration of work at 
navy yards is in the nature of the extension and modi- 
fication of the reforms inaugurated by the previous 
Secretary of the Navy. The principle underlying 
these previous reforms was consolidation, and this is 
to be carried out as far as possible under the present 
scheme of administration. The original consolidation 
scheme left the commandants of navy yards nominally 
in full control, but really withqut much supervision 
over the manager, who was the naval constructor. It 
created one pay-roll for the manufacturing department 
and put all labor under the manager. It also put the 
care of buildings and grounds and all civil engineer- 
ing work under the manager. The direct and bene- 
ficial effect was to move machines and tools to more 
useful locations and reduce the number of shops em- 
ployed for manufacturing and repair. The disad- 
vantage, however, lay in the fact that the function of 
the officers in other bureaus than that of construction 
and repair was reduced nominally to that of inspectors. 
Thus, the equipment, ordnance and engineer officers, 
who were for the most part men of from twenty-five 
to thirty-five years’ experience, were replaced by 
young assistants of comparatively few years’ theoret- 
ical training, and, generally speaking, of little prac- 
tical experience. It also deprived line officers of that 
practical shop and navy yard experience which they 
need to be able to maintain the vessels of the fleet in 
good condition without too frequent recourse to navy 
yards, and it placed upon the managers in most in- 
stances more work than they could properly be ex- 
pected to perform. In the reorganization of the work 
the machinery and hull divisions are separated and the 
machinery division placed under the charge of the en- 
gineer officer. This division is logical, and follows 
the almost universal practice in the management of 
similar classes of work in manufacturing and repair 
establishments, and it also accords absolutely with the 
systems in successful operation in most private ship- 
building concerns and in the naval dockyards of Eng- 
land and Germany. The management of navy yards 
is again placed in the hands of the commandant or 
captain, and it is the intention that these officers shall 
be carefully selected and specially qualified by previ- 
ous training and experience, and that the length of 
time which they hold office shall be sufficient to give 
them the opportunity to produce a continuous and effi- 
cient administration. 

Doubtless for a time the management of the yards 
will not be as smooth or as efficient as it formerly was, 
since no new system can be inaugurated and worked 
out perfectly at the first trial. The principles under- 
lying the reorganization are, however, excellent, and 
the changes should in the end prove beneficial. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 
Tons. Knots. 
20,000 21 


Nov. 1. Dec. 1. 


Delaware ... Newp’t News Shipbuilding Oo 97.4 98.0 


North Dakota 20,000 21 Fore River Shipbuilding Co.. 96.6 97.5 
Florida .... 20,000 2034 Navy Yord, New York....... 38.3 42.3 
Utah ....... 20,000 2034 New York Shipbuilding Co.. 50.0 54.3 
Arkansas ... 26,000 20% New York Shipbuilding Co. 1.0 3.2 
Wyoming .. 26,000 201% Wm. Cramp & Sons......... 0.0 1.7 
TORPEDO-BOAT DESTROYERS. 

Smithweeeeee 700 28 Wm, Cramp & Sons......... 99.4 100.0 
Lamson 700 28 Wm. Cramp & Sons......... 92.8 94.8 
Preston . 700 28 New York Shipbuilding Co.. 95.9 99.7 
Paulding UCP ADA oibkyan Iie Wordl’S5 oogco0gc0ue 46.1 53.5 
Drayton J (42552934) 5 sBathwlnonavonkserprren iris 37.0 46.8 

2 oca00000 742 29% Newp’t News Shipbuilding Co. 66.4 68.8 
ANSEA? oGoo00 742 29% Newp’t News Shipbuilding Co. 65.8 68.4 
Perkins ... 742 29% Fore River Shipbuilding Co.. 59.3 64.0 
Sterrett ..... 742 29%4 Fore River Shipbuilding Co.. 58.1 62.6 
McCallie. 742 2914 New York Shipbuilding Co.. 34.2 37.5 
Burrows .... 742 291%4 New York Shipbuilding Co.. 34.2 87.5 
Warrington.. 742 29% Wm. Cramp & Sons.......... 53.0 55.6 
Mayrant .... 742 29% Wm. Cramp & SOMSo 000000000 54.6 56.5 
Monaghan .. sie tos Newp’t News Shipbuilding Co. 3.2 4.7 

SNA ooood , 1xmdey Ieee WOES oo 50009000 7.9. 11.8 
Walke ..... Fore River Shipbuilding Co.. 5.2 7.9 
Ammen Fore River Shipbuilding Co.. 8.2 10.4 
Patterson ... Wm. Cramp & Sons.......... 3.4 pall 

“SUBMARINE TORPEDO BOATS. 

Snapper .... Fore River Shipbuilding Co.. 99.3 99.3 
Salmon .... Fore River Shipbuilding Co.. 87.0 87.2 
Sealer Newp’t News Shipbuilding Co. 28.2 30.8 
GCarpiiniencre Union Iron Works.......... 16.6 27.4 
Barracuda .. Union Iron Works.......... 16.1 27.5 
Rickerele-rs ANS Wier COo0050006000d00 13.0 23.1 
Skatemrecrercre Anne Wier COs 000000000000 U8 aL 23.1 
Skipjack .. Fore River Shipbuilding Co.. 8.4 Tala 
Sturgeon . Fore River Shipbuilding Co. 8.4 11.1 
ARES GoG0000 Newp’t News Shipbuilding Co. 7.7 9.9 


ENGINEERING SPECIALTIES. 


Vanadium Steel Dies for Hot Forging and Drawing 
Work. 

A customer of the Pennsylvania Forge Company, Phila- 
delphia, Pa., was using carbon dies on very severe service for 
hot forging and drawing work. These dies were giving an 
average service of two days, and breaking from crystalliza- 
tion and other defects in the steel. They decided to try 
vanadium steel in the hope that the remarkable properties of 


vanadium in retarding or eliminating crystallization would 
give the dies a longer period of usefulness; some vanadium 
steel was purchased from the Bethlehem Steel Company, and 
the dies shown in the illustration were made therefrom. We 
have been advised by the Pennsylvania Forge Company that 
the dies were used in the same manner, by the same man, on 
the same machine and for the same service as the carbon 
dies, and at the time of writing us had been in use for over 
four months; the illustration is made from a photograph of 
the dies at the time the letter was written. 


‘“*Lambie’s’’ Patent Hydraulic Joggling Machine. 
The illustration shows “Lambie’s’~ patent combined hy- 
draulic angle-bar and plate-joggling machine, manufactured 
by Hugh Smith & Company, Ltd., Possil Engine Works, Glas- 
gow, for joggling angle-bars or bulb angles, as used in ships’ 
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frames, and also for joggling ships’ deck plates to obviate the: 
use of packing slips or liners. The machine is suitable for 
joggling the angles, bulb angles, or plates, without alteration 
or changing of dies. The die blocks are fitted with patent 
wedge arrangements for adjusting, so as to give the amount 
of joggle, either to the plates or angles, as may be required, 
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the die blocks being indicated and marked for the guidance 
of the workman. The cylinders and rams are made of suitable 
size to suit the water pressure available. The machine cam 
also be adapted for punching manholes, or used for flanging 
plates and beveling angles. The saving in weight of hull 
effected by working on this system is claimed to be about 10 
tons per 1,000 tons dead-weight capacity of vessel, which adds 
to the carrying capacity of the vessel. A considerable saving 
in workmanship is also effected. 


Straightening Propeller Blades by Hydraulic Power. 

Straightening propeller blades, which have become bent 
through contact with some solid object, is rather a trying job, 
because, usually, the force of the impact in a collision curls. 
the metal up to something the shape of a wood shaving. The 
practice in straightening out such curves has been to block the 
bent part of the blade into a yoke with two stationary bearing 
points on the bottom platen, and apply a powerful pressure on 
top between these points by means of a hydraulic jack in- 
verted from the upper platen of the yoke. If enough pres- 
sure could not be secured in this way, the blade was blocked’ 
with one stationary bearing underneath, and two: hydraulic 
jacks on top, one on either side, forced the blade back to. 
proper shape. 
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In the Brooklyn navy yard two 100-ton hydraulic jacks 
were used in this way, but the power was hardly sufficient for 
straightening the larger blades. To meet the demand for 
greater power, the straightening press shown in the illustration 


@¢ 


was designed and built by the Watson-Stillman Company, of 
New York. The platens are each 54 inches by 84 inches. The 
ram cylinder is mounted on a truck, which travels 2 feet either 
way from the center on tracks just below the upper platen. 
The vertical opening under the ram is 42 inches, and it has 
a movement of 12 inches. The ram is counterbalanced by 
the weights at the right, and can be moved down to or from its 
work with little labor, while the power is applied from the 
double-plunger hand pump at the left, which connects with the 
pressure cylinder by means of flexible tubing. The ram can 
be operated under a pressure high enough to exert a down- 
ward force of 5 tons. 

This straightener was especially useful just before the 
American fleet went around the world. At this time all the 
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bent propellers were replaced by new ones, and the bent blades 
were straightened. These were placed on board their respec- 
tive ships and kept as spares in case of accident in a foreign 
port. The delay and expense thus prevented more than paid 
for the straighening press. This machine has frequently 
proven useful in shaft straightening, having enough power to 
bend a 14-inch shaft, cold, on bearings 6% feet apart. In one 
instance a 16-inch propeller shaft was so badly bent at the 
beginning of the taper that the outer end where the blades 
were fastened was 34 inch off center. This shaft was bent 
back into good alinement, where otherwise it would have been 
a loss. 

As a general utility tool the machine is also used for such 
work as putting tires on the yard locomotive wheels, forcing 
pistons and cross-heads onto piston rods, putting in and 
taking out bushings, making compression tests, forcing steel 
spiders onto wrought pipe, in building large piston valves, etc. 
A hole 12 inches in diameter in the lower platen facilitates 
forcing work vertically. 


The Steamcubator. 

The Steamcubator, manufactured by the Steamcubator En- 
gineering Company, London W. C., is an apparatus designed 
for attachment to boilers to protect the ordinary or saturated 
steam, developing it to the highest degree of quality and eff- 
ciency to which it is theoretically or practically possible for 
steam to attain. The water of saturation which the steam 
contains when leaving the boiler proper retards its velocity 
and conducts to rapid condensation, but when passed through 
the Steamcubator it is generated into active live steam of 
high temperature, thus producing not only a larger yield of 
true steam, but enormously increasing the velocity and ex- 
pansive force of the whole. The absolute minimum tendency 
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to condensation is secured. The Steamcubator, by reason of 
the fixing of the helix in the flue tubes of Lancashire, Cor- 
nish, and marine boilers, imparts to the gases a rifled or 
spiral motion, which increases their velocity, thereby aiding 
combustion by accelerated draft. 
The deleterious effect of steam superheated by ordinary 
 superheating apparatus is caused, not by the temperature to 
which the steam is raised, but by the method of attaining 
this temperature. Thjs method results in part of the steam 
being decompesed into its original elements of oxygen and 
hydrogen. The free oxygen at once attacks and combines 
with the iron or steel with which it comes in contact, forming 
the neutral salt, oxide of iron, while the free hydrogen gas 
destroys, by volatilization or carbonization, the dubricating 
agetits in the steam cylinders, and causes scoring and reeding. 
In the Steamcubator the steam is treated in substantial bulk 
or volume, and only gradually raised to a high temperature, 
retaining its original proportion of oxygen. 
A fuel saving of 30 to 40 percent is claimed for this ap- 
paratus, and it is also claimed that the steaming capacity of 
boilers is increased by 50 percent. 


Improvements in the Niclausse Boiler. 

Details have just been made public of important improve- 
ments in the Niclausse marine watertube boiler manufactured 
by J. & A. Niclausse, Paris, France. During the last two 
years it has been the policy of the manufacturers to eliminate 
all cast iron from the construction of the boilers, replacing it 
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with steel. The headers, which formerly were made of mal- 
leable iron, now consist of rectangular steel tubes, which are 
formed without welding, and in which are flanged by means 
of powerful pressure the cones which receive the tubes. Also 
the lanterns, instead of being made separately, are cut from 
the tubes themselves. Improvements in the furnace include 
compressed air jets, which have been installed under the 
grates in order to secure better combustion and to avoid a 
reignation of the gases in the stack. A new arrangement 
has also been provided, by means of which the tubes can be 
cleaned without interrupting the generation of steam or low- 
ering the pressure, but the most important improvement and 
the one which the manufacturers are having patented has for 
its object the bringing into the lower row of tubes; that is, 
those which are exposed to the highest temperatures, water 
which has been heated to a high temperature and cleansed 
of all the impurities which it originally contained. 

This result has been secured by dividing the headers into 
two parts by means of a diaphragm, as is shown in the illus- 


trations. The rows of tubes are also divided into two sec- 
tions—the upper and the lower. The feed water enters di- 
rectly, as in the old type of boiler, into the upper nest of tubes, 
where it is heated to a high temperature and deposits what- 
ever impuirities it contains in these tubes, where no harm is 
done, since the tubes are not exposed directly to the flames. 
After the water has been heated and purified, it reascends to 
the steam drum and by means of two down-comers is led to 
the lower nest of tubes. Two baffles placed in the lower part 
of the down-comers prevent any impurities which might still 


remain in the feed water from entering the lower tubes, 
where the evaporation is very rapid. 

It is claimed that this method of circulating the water in 
the boiler elimminates the distortion and burning of tubes 
due to overheating, since there is no opportunity for de- 
posits to form on the inner surfaces of the tubes. The prin- 
cipal claims made for the new arrangement are greater 
safety, increased circulation, less frequent cleaning, reduc- 
tion in the expense of maintenance, and elimination of the 
necessity of replacing tubes. 


Experimental Tank Apparatus. 


An important part of the work carried on by Kelso & Co., 
Glasgow, in addition to the building of ships’ models as de- 
scribed on page 420 of our October, 1900, issue, is the con- 
struction of apparatus and equipment for experimental model 
towing tanks. This firm has built the entire equipment for 
nearly every important experimental model towing basin in 
existence, with the exception of that at Washington, D. C. 


Sliding, Surfacing and Screw=Cutting Lathe. 


John Lang & Sons, lathe manufacturers, Johnstone, have 
placed on the market a lathe involving their latest develop- 
ments in sliding, surfacing and screw cutting; the lathe being 
built for great power and rigidity, to allow engineers to ob- 
tain the advantages of high-speed steel. The bed, which is 
of Lang patent type, is 28 inches wide on the face and 255% 
inches wide on the body. It can swing at gap 55 inches clear 
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of the screw and bed. The distance from the front face plate 
to the front of the gap is 17 inches. The lathe will admit 
7 feet 5 inches between centers when the bed is 15 feet long. 
Standard feeds given by Lang’s handle-feed motion are 1/6, 
1/12, 1/18 and 1/24 inch in advance of the tool per revolution 
of spindle. Due to the patent screw cutting and feed motions 
it is impossible*to have the screw and shaft revolving at one 
time; it is impossible to put the surfacing and sliding feeds 
into action at one time. Either the screw or shaft can be 
started or stopped or reversed while the lathe is running. 
There are four feeds both for sliding and surfacing, which 
may be changed while the the lathe is running; four screws 
of different pitches may be cut, any one of which may be had 
without stopping the lathe. These may be altered by chang- 
ing gears, every alteration allowing of four different pitches 
being cut while the feeds for surfacing and sliding remain 
constant, and are not affected by the alteration of change 
gears. The approximate floor space required by the machine 
is 16 feet 7 inches by 7 feet, and the total finished weight is 
162 cwt. 


Lenthall’s Patent Delineator. 


The illustration shows an instrument useful to all in charge 
of vessels, and particularly to yachtsmen, fishermen and 
masters of coasters or other small vessels. With it it is 
claimed that all problems in dead reckoning navigation can 
be accurately solved without the use of books, tables or any 
other instruments. The instrument is made of transparent 
celluloid and is radially divided from a central point, A, into 
points, half points and quarter points of the compass, or, if de- 
sired, into degrees. A slit just wide enough to take the point of 
a pencil is cut from the central point, A, to a point near the 
outer edge of the instrument. The slit is marked with a 
scale divided into ten equal parts, and each division is again 


subdivided into ten equal parts. The divisions on the scale 
are numbered consecutively from I to 10, commencing with 
the first division from the central point of the instrument. 
The radial lines indicating the points of the compass are 
numbered consecutively from 1 to 8 and 8 to o on either 
side of the slit. In the case of the instrument divided into 
degrees the radial lines indicating every Io degrees are num- 
bered consecutively in tens from Io to 90 and go to o on 
either side of the slit. In using the instrument it is advisable 
to work the problems out on special paper that is ruled with 
vertical parallel lines. This useful and novel instrument is 
manufactured by Heath & Company, Ltd., Crayford, London. 


SULZER DIESEL MARINE ENGINE. 


BY P. JACOBY. 


Liquid fuels long held a secondary position among fuels 
used for the production of mechanical energy, due partly to 
the limited supply and partly to the lack of proper means for 
using them economically. Contrary to the general impres- 
sion, now, however, the output of the world’s oil fields is 
extensive, amounting to over 35,000,000 tons in 1907, and 
steadily increasing since then. The supply, therefore, is no 
longer such an obstacle to the use of liquid fuel as it formerly 
was. The means for its utilization in the production of 
energy have also been improved; one of the most character- 
istic agencies for this being the Diesel internal combustion 
engine. 

It is only recently, however, that the Diesel engine has 
been adapted to marine work, since in order for any internal 
combustion engine of large power to be useful for marine 
work it must be reversible. The question of direct reversal 
in the Diesel engine has been carefully workd out by Messrs. 
Sulzer Brothers, Winterthur, Switzerland, and in 1906 a 
direct reversible Sulzer Diesel marine engine was produced. 

The engine (Fig. 1) is single acting and works on the 
two-stroke principle as follows: 

On the upward stroke of the piston, as in the four-stroke 
cycle, the compression of the air in the cylinder is affected to 
such a degree that the heat produced is sufficient to spon- 
taneously ignite the fuel on the introduction of the latter 
into the cylinder. During the downward stroke of the 
piston the fuel is admitted in the form of a spray and is 
gradually burnt as it enters the cylinder. On completion of 
the expansion, large ports in the wall of the cylinder are 
uncovered by the piston, the scavenging air valves in the 
cylinder cover are then opened and the expanded combustion 
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gases expelled by means of the scavenging air pump. The 
accompanying indicator diagram (Fig. 2) shows the method of 
working, 

First stroke, compression and heating of air (curver-2). 

Second stroke, (working stroke) combustion (2-2’) ; ex- 
pansion (2’-3) ; exhaust of combustion gases and introduction 
of pure air (3-1). 

The engine is usually made with four cylinders, which not 
only insures a perfectly uniform turning moment, but enables 
the engine to be started with certainty, irrespective of the 
position of the crank. Besides the working cylinders the 
engine is supplied with an air pump for the highly compressed 
air for starting, reversing, and the injection of the fuel; and 
further, with a low-pressure scavenging air pump. Important 
accessories to the engine are the three steel vessels for the 
reception of ‘the compressed air (for starting and injection 
purposes). “The engine is of the enclosed type, but the va- 
rious parts, such as cranks, bearings, pistons, etc., are readily 
accessible by means of removable doors. 
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from the fact that about 1,000,000 British thermal units of 
crude oil only require a space of 1 cubic foot, while 1,000,000 
British thermal units of good hard coal would require about 
1.35 cubic feet. With similar storage capacities, therefore, 
approximately 35 percent more energy can be carried. It is 
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It is claimed that the engine can be reversed in a few 
seconds. When starting, the hand wheel, shown on the right 
of the engine in the illustration, is turned and admits com- 
pressed air into the cylinders. A further movement of the 
wheel puts the starting valve out of gear, at the same time 
opening the fuel valve so that the engine starts working. In 
the reverse manner the engine is stopped and reversed. The 
starting valves and fuel valves are operated by oscillating ec- 
centric cams, the motion of which is determined by the mo- 
tion of the reversing shaft according to the direction of 
the engine whether running or at rest. 

The fuel, consisting of mineral oil residues (Mazout) and 
the cheap by- and intermediate products of oil refineries and 
gasworks, is easily stored in the double bottoms of ships and 
in the ballast tanks. It can be readily taken on board, either 
by means of pump and hose or by means of compressed air, 
so that no difficulty is experienced in transferring liquid fuel 
even on the high seas. In proportion to its high heating value, 
crude oil has a remarkably small bulk, as may be gathered 


claimed that the Sulzer Diesel two-stroke engine consumes. 
only about % pound of fuel per brake-horsepower-hour; con-. 
sequently the radius of action of a ship thus equipped should 
be considerably greater than if provided with a steam plant. 

General interest will be awakened by the results which have. 
been obtained with a 150-horsepower engine recently sup- 
plied to the Steamship Company in Zurich. The company in 
question having a steamer which was useless for regular 
service on account of its slow speed determined to have it 
fitted with a more powerful engine. The speed of this par- 
ticular steamer was hardly 834 miles per hour, whereas the 
present timetable demanded a speed of 1114 miles per hour at 
least. The displacement remaining unaltered, this increase of 
about 30 percent in speed would have meant an increase of 
two and a half times in the output of the engine. The new 
plant was to fit into the space of the old one, and the weight 
was not to exceed the weight of the old plant. The work- 
ing expenses, however, were to be cut down as much as pos- 
sible. It was not difficult to foresee that the substitution of a. 
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new steam plant for the old one would not have answered the 
purpose with any degree of certainty. 
Preliminary investigations of this plant soon indicated that 
the conditions laid down, both as regards speed as well as 
economy, could be fulfilled by a Diesel engine. The Diesel 
engine was accordingly fitted in the early part of this year, 
and the steamer has done regular daily service since the end 
of July; the results of the trials exceeding all expectations, 
inasmuch as a speed of over 12 miles per hour is obtainable, 
while it is claimed the cost of fuel has been reduced to one- 
fourth. Compared with the old steam plant the output of 
the engine has been doubled. The amount of fuel carried is 
sufficient for the steamer to travel ten times the distance 
hitherto possible, and this at an increased rate of speed; at 
the same time a saving in weight of 35 percent results. 


The trial trips, which were carried out by the steamship 
company, took place on Sept. 30, 1909. The trial course 
measured exactly 24 kilometres (14.9 miles). The fuel con- 
sumption was regulated by a decimal weighing apparatus, and 
it may be mentioned that the measurement of fuel as com- 
pared with that of coal is almost mathematically exact. The 
fuel used was Galician petroleum, the present price of which 
in Zurich is about 48/- ($11.50) per ton. 

At a speed of 1214 miles per hour, the cost of fuel was 14d. 
(3 cents) per mile; the cost of fuel per brake-horsepower- 
hour under similar conditions being 130d. ($2.78). The fur- 
ther working costs will also be considerably less than with 
the steam plant, as there is no boiler to maintain with its at- 
tendant expenses for cleaning, repairs and attention, and the 
engine room staff is reduced. 


BOILER COMPOUNDS 


The undersigned organization was perfected to manufacture meritorious boiler compounds 
at prices lower than those heretofore prevailing. No other set of men in this country has 
as much experience in the treatment of boiler water. Individually our members have suc- 
cessfully filled the highest positions in compound manufacturing concerns whose names you 
know well. Collectively they have passed upon thousands of analyses and observed the 


workings of every efficient formula for LIQUID, POWDER or EXTRACT COM- 
POUNDS. 


We are long past the experimenting necessary to assure the success of our product. We 
want business wholly and solely upon what our goods will do. The terms of our guaran- 
tee are unmistakable. We wish especially to interest men who have cut their eye teeth 
on the compound question, men who must be shown and who stick to a good thing when 
they get it. To such we offer a special price for a first order, a permanent saving, and 
the best boiler protection that money can buy. — : 


Send sample of your Scale for analysis so that we can quote exact price. 


GREEN, HOOK & CO., inc. 


HUDSON TERMINAL BUILDING, NEW YORK 


CHURCH and CORTLANDT STS., 
NORFOLK 


BALTIMORE BOSTON PHILADELPHIA 
Spedden Building Winthrop Building Drexel Building. E. V. White Building 


HAVANA 
Aguacate 56 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
1D), (C, 


928,579. BOAT. ADOLPH E. APEL, OF ATLANTIC CITY, N. J. 

Claim 2.—A motor boat consisting of a hull having a bow curved 
under and provided with a bottom compartment having side keels taper- 
ing in depth to nothing at the stern and the bottom of the boat between 
the side keels being made substantially flat transversely where the 
keels are deep and gradually curved upward in a transverse or athwart- 
ship direction adjacent to and at the stern and the highest point of such 
transverse curvature being at the transverse center of the boat, com- 
bined with means for delivering air into the compartment near the bow 
and forming a film of air between the bottom of the boat and the water, 
and whereby it leaves the bottom centrally of the boat at the stern. 
Two claims. 


929,057. EXHAUST FOR MOTOR BOATS. JULIUS WM. 
WALTERS, OF GLENS FALLS, N. Y. 

Claim 2.—A submerged exhaust outlet for motor boats provided with 
means responsive to movement of the vehicle to automatically control 
the direction of flow of the exhaust. Fourteen claims. 


929,993. COAL-HANDLING APPARATUS. ALFRED CHAM- 
BERS STEWART, OF READING, MASS., ASSIGNOR OF ONE- 
FOURTH TO AUSTIN H. ROBY, OF MALDEN, MASS., ONE- 
FOURTH TO CHARLES H. CUTTER, OF SOMERVILLE, MASS., 
AND ONE-FOURTH TO CHRISTIAN P. ANDERSEN, OF BOS. 
TON, MASS. 

Claim 1.—A coal handling apparatus comprising a hull, a fixed track 
composed of rails extending lengthwise of the hull, and elevated above 
the same, said rails being separated by an unobstructed space, a carrier 
adapted to run on said track and extending downwardly between the 
rails into said space, a movable track frame extending crosswise of the 
fixed track below the latter, and movable on the carrier crosswise of the 
hull, and a car movable on the said track frame. Seven claims. 


931,122. RELEASING DEVICE. CHARLES HUNT, OF NEW 
YORK, N. Y., ASSIGNOR OF ONE-FOURTH TO JASON ROGERS, 
OF ESSEX FELLS, N. J. 

Claim 1.—A boat provided at the ends with releasing devices, each 
comprising a frame attached to the boat, an arm pivoted on the frame 
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and adapted to receive a member of the boat-lowering device, a block 
pivoted on the frame, and engaging the free end of said arm, a lever for 
locking the block, and a spring connecting the end of said lever with 
the said block. Nine claims. 


Roe DRY-DOCK. LEONARD M. COX, OF BROOKLYN, 


‘Claim 1.—Apparatus for constructing dry docks and the like, com- 
prising a coffer-dam open at the top, botom and rear and having hollow 


front and side walls, power mechanism disposed between the dam and the 
work for advancing the dam, and means for maintaining water-tight 
joints between the side walls of the dam and finished portions of the 
dock. Twenty-four claims. 


932,722. BALLAST TANK FOR SHIPS. GEORGE SIMPSON, 
OF QUINCY, MASS., ASSIGNOR TO FORE RIVER SHIP BUILD- 
ING COMPANY, A CORPORATION OF MASSACHUSETTS. 

Claim 1.—A ballast tank for ships, located near the top of the cargo 
space of the ship and within the hull and having its inner wall which is 
exposed in said cargo space smooth and obstructionless, said wall being 
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hung from the hatch combing, and provided with a framing all of which 
is located wholly in the interior of the tank, said framing including 
braces fixed to said wall and adapted to be connected with the framing 
of the ship. Three claims. 
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British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 4 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C., London. 


122. SRIPS’?’ RUDDERS. J. WHITE & CO., LTD., OF EAST 

COWES, ISLE OF WIGHT, AND PETER HASTIE, OF THE 
SAME PLACE. os ; 

This invention has for its object to obviate the necessity for carrying 
helm to counteract the effect of the propeller race when running on a 
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straight course, and consists in forming the rudder with two flat or 
curved blades diverging downwardly from the stock and situating it 
relatively to the screw propeller in such a manner as to be above the 
zone of the water acted on thereby. For high-speed boats and for 
evenly distributing the effective pressure of the water over the whole of 
areas of the two blades they are provided with apertures. 


861. CONSTRUCTION OF SHIPS OR LIGHTERS TO FACILI- 
TATE DISCHARGE OF CARGO IN BULK. G. E. HOLLAND, OF 
BRYN-Y-MOR, HOLYHEAD, ANGLESEY. 


A ship or lighter for carrying cargo in bulk is constructed with a 
longitudinal central passage extending downwards into a box keel and 


provided with openings and doors communicating with the hull of the 
vessel for the discharge of the cargo into such passage. Elevating ap- 
paratus is accommodated in the passage and mounted on a truck on 
rails supported on stanchions on each side of the passage. 


5,581. POWER GAS PLANT FOR USE ON BOARD SHIP. T. H. 
OSWALD AND T. H. OSWALD, JR., BOTH OF LONDON, E. © 


According to this invention, the heat carried off from the engine 
cylinder or cylinders by the cooling water circulating through the cylin- 
der jackets, as well as the waste heat of the gases exhausting from these 
cylinders, is utilized for the purpose of evaporating sea water and con- 
verting the same into fresh water for use in the process of generating 
suction or power gas. 


19,586. PROPELLERS FOR SHIPS AND THE LIKE. C. FOX 
AND M. S. HOBBS, BOTH OF BOURNEMOUTH, HANTS. 


According to this invention, the pitch of the screw is made less than, 
or at any rate not greater than the diameter of the blade. It is, how- 
ever, not constant throughout its length and the leading part has pre- 
ferably an increased pitch as compared with the rest. At the leadin 
edge the blade is preferably made almost straight. Proceeding backwar 
along the blade from this edge and along the side which presses against 
the water in forward driving, the face of the blade is made to gradually 
assume a concave form, the concavity being either greatest above the 
center part of the screw or even greatest at the rear end. The blade is 
attached to a straight piece of tubing, the diameter of this tubing being 
small, so that there is practically no boss to impede the action of the 
propeller. p 
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The Union-Castle Mail Steamship Company’s new liner, 
Balnioral Castle, of 13,000 tons gross, was constructed at the 
Govan shipyard of the Fairfield Shipbuilding & Engineering 
Company, Glasgow, and was launched on Noy. 13, 1999. The 
new steamer is fitted with quadruple-expansion riciprocating 
engines, which drive two propellers, and she has been built to 
the rules of Lloyd’s Register for the highest classification of 
that society. Her principal particulars may be given for clear- 
ness in tabulated form as follows: ; 


é 


of the ship can be adjusted at any time .t6 suit the con- 
ditions of service. ¢ 

The propelling. machinery of the Balmoral Castle consists 
of two sets of quadruple-expansion engines of the latest type. 
These engines embody all the latest improvements, including 
balancing on the Schlick-Tweedy principle. Special attention 
has been paid to this feature in the design, the position of the 
cylinders and the crank angles being arranged so as to ensure 
that vibration will be practically non-existent. The dimen- 


THE NEW 13,000-TON UNION-CASTLE MAIL LINER, BUILT BY THE FAIRFIELD 


Lean Over alll, c5660000000c See yale 590 ft. 9 ins. 
Length between perpendiculars........... 570 it. 
Breadthwextrem enn sank ca tacit 64 ft. 674 ins. 
Deptimmoldedienrnrasc eee cccae i 42 ft. 6ins. 
Micain SOARES Cis so0ccc0oo0casdeacgn Hon 26 ft 


Mean service displacement.......... Aa 17,500 


lnidicatedmhorsepoweciarrrecireee cer: 12,500 
Spee dbatesean anys cretaacinue cia ccaletennaeseasesss 17 knots. 
UCL, SRO 4 ooo ooulsoodons bombo e odor 13,000 
Number of first class passengers........... 320 
Number of second class passengers........ 220 
Number of third class passengers......... 270 


The hull is divided into separate watertight compartments 
by nine bulkheads. To further insure immunity from danger, 
a double bottom is fitted all fore and aft, divided by water- 
tight floors into separate water-ballast tanks. Each tank can 
be filled or emptied independently, so that the trim and draft 


SHIPBUILDING & ENGINEERING COMPANY. 


sions of the cylinders are as follows: High-pressure cylinder 
32 inches diameter, second intermediate-pressure cylinder 6672 
inches diameter, low-pressure cylinder 96 inches diameter, 
the first intermediate-pressure cylinder 46 inches in diameter ; 
they are placed in the order named, reading from forward to 
aft. The stroke common to all cylinders is 60 inches. The 
valves admitting steam to the high-pressure and first mean- 
pressure cylinders are of the piston type, while those to the 
second mean-pressure and the low-pressure cylinders are the 
ordinary flat slide valves. The valve gear is of the usual 
link-motion type, controlled by a double-cylinder “all-round” 
type reversing engine. 


The crankshafts are of the built-up type, and are 19 inches 
diameter in the journals. The crankshaft for each engine is 
in four separate sections, and is carried in eight bearings in 
the bedplate, the bearings being lined with white metal. The 
whole of the shafting is of solid ingot steel. 
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The condensers are of the ordinary type, and are supported 
on brackets attached to the back columns of the main engines. 
The total condensing surface for both engines is 17,000 square 
feet. The condensed water is discharged from these into a 
hot-well tank at a temperature of about 100 degrees F. _ 

There are two propellers, each having four blades of man- 
ganese bronze, bolted to cast steel bosses. 

The boilers, ten in number, six of which are double ended 
and four single ended, are arranged in two groups in separate 
boiler rooms. The double-ended boilers have each six fur- 
naces, and the single-ended boilers have each four furnaces, 
making a total of fifty-two furnaces. The products of com- 
bustion are led into two funnels of oval form. The furnaces 


FEBRUARY, IQIO. 


ing pumps are of the Bon Accord centrifugal type, by Messrs. 
Drysdale & Company, Glasgow, and of ample size to ensure an 
efficient vacuum under all conditions. These circulate the 
water through the main condensers, the outlet water being dis- 
charged below the light-load line. Each circulating pump is 
arranged to draw from the engine-room bilge through separate 
valves, each 18 inches diameter, in the event of a serious leak 
taking place in the ship. 

The ballast pump is of Messrs. H. Watson & Company’s 
Westminster type; the pump barrel, bucket, valve boxes, etc., 
are of gunmetal. The pump is connected to the bilge main, 
the. engine-room bilge direct, and to the ballast tanks, and dis- 
charges overboard through the port main condenser or through 


ONE OF THE QUADRUPLE-EXPANSION ENGINES OF THE BALMORAL CASTLE. 


are of the corrugated type. The total heating surface is 40,780 
square feet, and the working pressure 220 pounds per square 
inch. All the furnaces are worked under natural draft, but 
fans have been provided for ventilating the.stokeholds. 

The auxiliary machinery, in the way of pumps, filters, 
heaters, evaporators, etc., is of a very complete and up-to-date 
character. There are four Weir’s boiler-feed pumps, arranged 
in pairs. Each pair is controlled by a Weir float-control tank, 
having a cross-connecting pipe, so that any pump can be con- 
trolled by either control tank. These pumps draw from hot 
wells through two independent sets of List & Mun’s patent 
filters, and discharge through a Quiggins heater, or direct to 
boilers, as required. There is also in each boiler room one 
of Weir's auxiliary feed pumps, having the same connections 
as the main pumps and controlled by each float tank. These 
are for feeding the boilers while in port. The main circulat- 


the distilling condensers. There are three vertical duplex 
pumps, made by Messrs. J. H. Carruthers & Company, for 
general service, for supplying salt water, for fire service, for 
sanitary service, and for hot and cold salt-water baths, of 
which there is a large number on board, the water for hot 
baths being discharged through a large tank, which is heated 
by steam coils. These pumps are arranged to work inde- 
pendently of each other, so that they can be used at the same 
time on separate services. 

The evaporator plant consists of two Quiggins evaporators, 


each of 40 tons capacity per twenty-four hours; two Quiggins 


distillers and filters, each of 6,000 gallons per twenty-four 
hours; one vertical pump for feeding evaporators, and one 
pump for brining evaporators. The evaporators are connected 
to the main condensers for making up feed water, and to the 
distillers for making drinking water. 
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The auxiliary condensing plant for use in port is capable of 
dealing with the exhaust steam from all the auxiliary ma- 
chinery. It consists of a condenser, a centrifugal pumping 
engine and one of Lamont’s patent double-bucket air pumps, 
with one steam cylinder. The water from the auxiliary con- 
denser drains to a collecting tank, and then overflows to the 
feed filter and feed pump. There is one vertical duplex steam 
pump of Messrs. Carruthers’ make, drawing from fresh-water 
tanks in the double bottom and discharging into service tanks 
on deck for ship’s use. This pump is controlled by a separate 
float tank. 
At the forward end of the shaft tunnels there is an enclosed 
steam engine driving a fan, which draws fresh air through a 
trunk from the top deck for ventilating the tunnels. 
In each boiler room there is a boiler-circulating and ash- 
ejector pump, of the vertical duplex type, made by Messrs. 
Carruthers. There are two See’s ash ejectors, one in each 
boiler room. Two ash hoists and engines are fitted for raising 
ashes while the ship is lying in port. 
The electric generating plant consists of three sets, manu- 
factured by Messrs. Allen, of Bedford. Each set embodies a 
compound-wound dynamo, directly coupled to a high-speed 
engine, and is constructed for a continuous output of 75 
kilowatts at 100 volts when running at a speed of 265 revolu- 
tions per minute. The engines are of the vertical, enclosed, 
double-acting two-crank type. Each has one high-pressure 
cylinder, 9 inches diameter, and one low-pressure cylinder, 15 
inches diameter, the stroke being 9 inches. 
The steam steering machinery is Messrs. Brown Bros.’ patent 
tiller gear, with emergency gear alongside, both of these 
being controlled from the forward or after bridge by telemotor 
gear. The rudder head is 15 inches diameter, and the rudder 
is of the single-plate type, having a horizontal coupling. The 
thickness of the rudder plate is 25/20 inch. Two powerful 
warping capstans are fitted alongside the steering house aft 
on the promenade deck. 
_ The Balmoral Castle has six decks, named in the following 

order from below: Orlop, lower, main, upper, promenade 
and boat deck. The ship has two oval funnels and two pole 
masts, with seven derricks for working cargo. 

On the promenade deck, amidships, is the first class en- 
trance and lounge. In the center of this room there is a large 
well over the first class dining saloon. The lounge is hand- 
somely furnished with small tables, easy chairs and settees, 
also a grand piano. At the aft end of the lounge is the first 
class library. Forward of the lounge there is a house con- 
taining a number of first-cabin staterooms. On the promenade 
deck ’midships there are several second-saloon staterooms, 
also the Doctor’s and purser’s rooms. Aft of these rooms 
there is the second class entrance, which leads to the second 
class library. The promenade deck aft is reserved for third 
class passengers, and here is placed the third class entrance 
and lounge and third class smoke room. 

Below the promenade deck, and on the upper deck leading 
from the main entrance, there is the first class dining saloon. 
This room, which is placed about midway between the funnels, 
does not extend to the ship’s side, but is enclosed in a very 
broad deck house. In the center of the room there are two 
long tables, and on each side six small tables. The saloon is 
arranged to seat 182 persons, and it is well lit by the large 
dome in the center. At the fore end of the room there is a 
piano and an organ, and at the after end an artistic sideboard. 
Forward of the dining saloon there are first class staterooms. 
Aft of this saloon are the pantries, with the sculleries, galleys, 
bakeries, confectionery, etc., forming one large kitchen, and 
equipped with all the most up-to-date machinery and ap- 
pliances for cooking. 

Aft of the pantries is situated the second class dining saloon. 
In the center are the usual long tables, and at the sides a num- 


ber of tables, each to seat ten persons. Dining accommoda- 
tion is provided for 162 passengers. At the aft end of the 
room there is a piano, and at the forward end and artistic side- 
board. This saloon, like the first class saloon, does not extend 
to the ship’s side, and is placed at the aft end of the steel deck 
house. 

On the upper deck aft, near the stern, is the third class 
dining saloon, which extends the full breadth of ship, with a 
bulkhead at both ends and an entrance in each bulkhead. Seat- 
ing accommodation is provided for 162 passengers. There is 
also a pantry and bar near the saloon and a dispensary and 
hairdresser’s shop. Aft of the third class saloon a number of 
third class cabins are fitted, with lavatories and bathrooms 

Leaving the upper deck and going below, the main deck is 
reached. With the exception of the fore end this deck is all 
occupied by two and three or four-berth cabins for first, 
second and third class passengers. There is a large number 
of bathrooms and lavatories situated in convenient positions 
throughout the deck. 

The lower deck is all cargo space, part of it being insu- 
lated for carrying frozen meat. Under the lower deck is the 
ship’s hold. On the boat deck, forward, is the officers’ house. 
Between the funnels the first class smoke-room is placed, and 
at the aft end of the deck there is the second class smoke- 
room. A wireless telegraph office is situated abaft the second 
funnel. On this deck there are sixteen boats, each carried in 
Welin’s quadrant davits. 

For working the anchors and cables there is placed on the 
forecastle deck a very powerful steam windlass, with two 
capstans made by Napier, of Glasgow, to work 3-inch stud 
link cables. For working cargo the vessel is equipped with ten 
powerful horizontal steam winches, having cylinders 7 inches 
diametér by 12-inch stroke, and fitted with special heavy re- 
versing gear, the lifting capacity being 4 tons each. 


MACHINERY AND PIPING ARRANGEMENTS—IV. 


BY JOHN M’COLL. 


SUCTION AND DISCHARGE SYSTEMS. 


When the auxiliaries of a vessel are to be placed along the 
shipside, care has to be taken in arranging these so that the 
shipside suction valves and cocks can be put in convenient 
positions. They should be easily accessible at all time, and if 
below the floor-plate level should have extended spindles to 
bring the wheels or handles above the platform. 

The suction valve for the main circulating pump is usually 
placed low down on the turn of the bilge. It should not be 
placed on the flat of the ship’s bottom, as in the event of the 
ship touching on a sand or mud bank the aperture would prob- 
ably fill up, rendering the pump useless. Neither should it be 
placed high upon the ship side, but rather kept well below the 
light-load line, so that it will be beneath the surface in any 
condition of trim or kind of weather. In some ships which 
have to pass over shifting sand banks in their ordinary trade 
route, an auxiliary inlet valve is fitted above the main for use 
should the main be in danger of filling up. It may happen 
that the best, or perhaps the only place, to put the main inlet 
valve, would be in way of the bilge keel. In that case the keel 
should be cut if it would tend to hamper the easy inward flow 
of water, say when the ship was rolling. Fig. 18 shows how the 
keel may be cut to prevent ropes, or other gear, getting foul of 
the cut ends. 

The main circulating inlet valves are always made screw- 
lifting; they should be made also in common with other large 
valves, to offer the minimum.resistance when lifted, or open, 
to the inflow of the water. The valve chests can usually be 
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reduced in bulk, if attention is given to this point, when they 
are being designed. It is sometimes an advantage to have the 
lower part with the grating made separate from the valve 
chest proper. The area through the grating to the area of the 
pipe in sea-suction chests varies in different services from 
1.5 to 1up to 2to 1. In ordinary merchant service the propor- 
tion adopted is one and a half times the area of the pipe. 

If the vessel is to sail where the aperture may be closed with 
ice or weeds, a stop valve with a connection to the auxiliary 
steam system is fitted to the sea side of the valve chest; these 
valves are from 34 inch to 1 inch diameter for the larger 
chests. 

The circulating pump has to draw from the bilge. The 
bilge valve is usually joined for convenience to the sea valve, 
and as the bilge valve may have an important part to play in 
the emergency for which it is provided, attention should be 
given to the following points: The handle or wheel should 


FIG. 18. 


be about 3 feet above the floor plates, so should the handle for 
the sea valve, that these may not be submerged should the water 
rise to or cover the platform. The valve must always be non-re- 
turn, and should, when over 6-inch bore, be made of the rubber 
and guard type, as a brass valve over 6-inch bore has consider- 
able weight, and would be a hindrance to the pump. The pipe 
from the valve to the bilge should be closed at the end, but per- 
forated with small holes of ample total area, or the end of the 
pipe may be open, but boxed in with perforated plates. The 
bore of the bilge pipe is made two-thirds of that from the sea. 


If the circulating pump is of the centrifugal type a small 
air cock with a pipe to the bilge should be fitted to the highest 
part of the pump casing. ; 


If the smaller pumps are required to have separate sea- 
suction valves, these may be grouped on one stalk, or grating 
bore, so that fewer holes need be cut in ship side. 

The main circulating overboard discharge valve may be 
placed above or below the load waterline. In yachts, and in 
some passenger steamers, the discharge valves are placed be- 
low the load waterline, as this prevents the discharged water 
being flown into spray, and onto the decks, to the discomfort 
of guests or passengers. All discharge valves may be below 


the load waterline except that for the air pump, should one 
be fitted. The usual type of valve for discharge is the L 
or angle type, non-return, with a cast iron weight on top of 
the spindle. If the distance between the valve and the deck 
above it is restricted, the through type of chest may be used, 
having the spindle and weight on the bottom side of the chest, 
and leaving just sufficient space below the deck for the valve 
to be withdrawn from above. As the valves are usually a con- 


Siderabe height from the platform, means have to be provided 


for raising and keeping them open; this may be simply done by 
attaching to the weight a thin wire rope, passing it over a light 
pulley and down to the platform. If the valves are in an easy 
accessible recess, some simple device need only be provided 
for keeping them open. Where cocks are fitted to the ship 
side for, say, the boiler blow-off to sea, provision is made that 
the key or handle can be withdrawn only when the cock is 
closed. But as in the steam and exhaust system, cocks should 
not be used on the ship side if valves will suit. 


When the air pumps are of the independent type, the suction 
pipe from condenser to pump should be made without pockets 
or sharp bends, and be as straight or direct as possible. The 
overflow pipe, on the discharge side, if not led overboard, 
should be carried high up, and turned down in such a direction 
as will prevent the overflow water falling into a passage or on 
men working near. 


The feed pumps may draw from the hot well, direct, with- 
out requiring spceial arrangements being made, but if there is 
a graviation filter between hot well and pumps, their respective 
levels have to be considered. The water should fow from the 
hot well to the filter, and from the filter to the suction valves 
in the pump. In other words, the suction valves are lower 
than the filter outlet, and the filter inlet lower than the hot 
well, and to ensure that the pumps do not draw through the 
filters, a by-pass is fitted on the filter, that it may be cut out 
for cleaning or overhaul, if required. 


If a float tank is fitted, it is placed as near the center line of 
the ship as possible to minimize the disturbance due to rolling; 
and in twin-screw vessels, means should be taken to prevent 
the water flowing freely across from one pump or filter to the 
other under the same conditions. The feed pumps should not 
draw from the bilges, nor should other pumps which may be 
required to feed the boilers, be connected to the bilge system, 
if sufficient provision can be made for bilge service otherwise. 
On the discharge side of the feed pumps the pipes should 
always be kept above the floor. Where branch pieces are used 
these should be of Y rather than T-shape. Although cast iron 
is sometimes used for feed branch pieces, gunmetal is pre- 
ferred, as being better able to withstand such shocks as they 
are liable to. They should be strengthened with ribs, and the 
body of the piece, where it joins the flange, should be gradually 
thickened up to meet the flange. 

On long lengths of discharge piping, provision must be made 
for expansion, and all bends should be of large radius. They 
are better carried along the bulkheads and bunkersides, in- 
stead of across the front of the boilers, as they can be well 
supported, and are out of the way of gage glasses, etc. Cop- 
per is the material usually employed for feed pipes, but solid- 
drawn steel is coming into favor for the same reasons as given 
for their preference in steam systems. 

The positions of the check valves on the boilers will depend 
on the arrangement, but generally they are better to be high 
up than low down, and on the ends of the boilers than on the 
sides. 


If the filter is on the discharge side of the pump it is re- 
quired to have an escape valve, and should have a pressure - 
gage fitted between the pump and filter. Both the feed heater 
and filter should have by-pass valves, to enable them to be 
overhauled or examined without interrruption to the feed 
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supply. The auxiliary feed discharge need not pass through 
the filter or heater, unless specially specified. 

In ships carrying a large number of passengers the fresh- 
water pump and connections are of much importance. It is 
usual to have some fresh-water tanks in the double bottom 
reserved for ship and some for engine use. The suction pipes 
from each tank will probably join into one main, from which 
the fresh water and feed pumps draw. Herein lies a source 
of friction between the engine and ship officers, and an ar- 
rangement can and should be made that will prevent either 
department borrowing from the other without the other’s 
consent. On the discharge side of the fresh-water pump it is 
advisable to have on the overflow a control that will regulate 
the pump as required. This is sometimes done by fitting close 
to the pump a small float tank, into which the overflow water 
is led and from which the water goes back to the tank from 
which it was drawn. 

The ballast pump usually supplies the circulating water for 
the distillers, and an auxiliary supply to the refrigerating 
plant. It serves the auxiliary condenser, and in most cases 
has a connection to the main condenser, for use should the 
main circulating pump be stopped or go wrong; this discharge 
should be as large as the pump can supply. 

Pipes below or above the platform should be arranged, if 
at all. possible, to lie only fore and aft, or across the ship. 
Interlacing pipes are a source of trouble when being fitted, 
and more so when alterations or repairs are required. Be- 
neath the platform the large-pipes are better near the tank top, 
with the smaller pipes above them. Above the platform the 
steam and exhaust pipes should be placed so that they are not 
over the passages; this tends to give the engine room an open 
and cool appearance. It is sometimes convenient to have two 
or three pipes in the same vertical plane, supported with 
hangers, as shown in Fig. 19. If, near bulkheads or casings, 


Fic. 19. 


pipes should be supported from these, although they may be 
taken slightly out of their course. Feed discharge pipes espe- 
cially require to be firmly secured. Light cast iron pipes in 
straight lengths can be used in discharge services, for ballast 
and bilge water, for cross connections between circulating 
pumps in twin-screw engines, and for waste steam leads 
where these are long; in each case the bends should be of 
copper. All suction and discharge pipes connected to ship- 
side valves of cocks should be made of copper, and arranged 
to take up any slight movement of the ship side without injury 
to themselves or their connections. 


(To be continued.) 


ORE=HANDLING EQUIPMENTS FOR LAKE 
VESSELS.* 


BY RICHARD B. SHERIDAN, 


In a commercial sense the lakes are scarcely fifty years old, 
and the growth of the traffic has been little short of mar- 
velous. Iron ore, the commodity which has built up the trade 
more than any other one substance, was first discovered in 
the Lake Superior country in 1844 by William Burt and his 
party of surveyors. On August 14, 1855, the first cargo of 
ore was carried down the lakes from the mining district. 
This memorable shipment was taken by the brig Columbia, 
and amounted to 114 tons. The entire shipments for the year 
amounted to 1,449 tons. From this date the trade grew 
rapidly, but it was not until 1873 that a season’s shipment of 
ore amounted to more than 1,000,000 tons, 


DOCKS. 


In the development of this traffic, which was destined to 
become such a factor in our industrial history, the first step 
taken by its pioneers was the construction of a loading dock 
at Marquette. This dock was built in 1860, and it is an in- 
teresting fact to note that its form of construction has been 
the model on which all of the great ore docks of the North- 
west have been built. A long line of pockets was built on a 
dock extending out into the lake and arranged so that boats 
could be brought alongside for loading. The material was 
brought over the pockets on railway cars arranged so as to 
be dumped into the same. Each pocket was equipped with 
spouts and gates, and of such height as to permit of a slope 
to the chute, so that the material would run out by gravity. 
Naturally the first dock was of very limited capacity, but the 
principle has been the one on which all of these loading docks 
have been constructed. 

These structures have been built, up to the present time, of 
wood, with spouts and gates made of steel plate, the gates 
being arranged to be opened and closed by hand power. The 
principle is simple and very expeditious. Records are given 
in which boats of over 10,000 capacity have been loaded 
in as short a time as one hour. One of the largest of these 
loading docks is 2,100 feet long, with 350 pockets, giving a 
total capacity of 87,500 tons. 

The construction of the docks have, in one way, influenced 
the construction of the lake vessels. The spouts with which 
each dock was equipped were located 12 feet apart along the 
dock side, and on account of this dimension the boats built in 
the early days had their hatches located 24 feet centers so 
that every other spout would be in a position for discharg- 
ing into ships’ holds without necessitating the shifting of 
the boat itself. As the boats became larger, and the auto- 
matic-grab buckets came into use, the number of the hatches 
were increased so as to require less hand trimming of the ma- 
terial in the hold of the boat, and to-day we find the ships 
equipped with hatches spaced 12 feet centers, this distance 
being determined by the position of the spouts on the load- 
ing docks. 

The.question of loading, important as it has been, has not, 
however, been the perplexing factor in the development of 
the lake traffic. The great and all-important difficulty that 
had to be met and overcome was the question of dispatch 
in the unloading of boats in the lower lake ports. Forty years 
ago the boats were not constructed so as to easily take ore 
cargoes in their holds, and most of the bulk material, such 
as coal and ore, was carried in deck loads. Where it was 
carried in the hold, it was hoisted to the deck by horsepower 
and dumped into barrows and wheeled ashore. In 1867 the 


* Abstract of a paper on ‘“‘Material Handling Equipments for Lake 
Vessels,” read before the Society of Naval Architects and Marine En- 
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horsepower was done away with, and a small hoisting en- 
gine used in its stead. Little progress was made in any way 
toward improving these early methods, and it was not until 
the latter part of the seventies that any mechanical schemes 
were attempted. In 1879 a machine was constructed in the 
harbor of Cleveland, but it had so many faults that it could 
hardly have been called a success, and it was not until 1889 
that the first successful unloading machine was developed, 
and this date marks the beginning of the real and speedy de- 
velopment of material-handing machinery, as well as the im- 
provements in the ship construction of the Great Lakes. 
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ranged to carry a I-ton ore bucket. The various motions of 
trolley travel and the raising and lowering of the bucket 
were controlled through a single drum steam engine, which 
was located near the rear support. 

In Fig. 1 may be seen, at the left-hand side of the five 
shear-leg supports, the engine house in which were located 
the five engines controlling the trolleys on the various cable- 
ways making up the plant, and the operator for each ma- 
chine was placed in a small house over the machinery house 
and at such a height that each operator could easily see and 
control the trolley on the machine he was operating. The 


FIG. 1.—BROWN PATENT CABLE TRAMWAY, N. Y., P. & O. R. R., CLEVELAND, OHIO. 


FIRST UNLOADING MACHINES. 


Many of the various dock managers had been trying every 
means possible to deposit the ore back from the dock’s face 
by mechanical means. This was first accomplished by a 
cableway machine, built and erected at Cleveland, Ohio, in 
1880, under Mr. Alex. E. Brown’s supervision, and with its 
introduction came the formation of the Brown Hoisting Ma- 
chinery Company, which has since held such a prominent po- 
sition among manufacturers. 

In Fig. 1 is shown a general view of a plant similar to the 
first machine erected. Each of the units going to make up 
the plant of five, consisted of a single rope cable tramway 
supported by two piers, the one on the dock and the other 
about 300 feet back from the dock face. The support farthest 
from the water was A-shape construction and guyed to 
anchors fixed in the ground. The front support was of special 
design and mounted on wheels running on two lines of track 
spaced 24 feet centers. 

The front support was arranged on wheels so that the same 
could be moved a limited distance each side of its normal po- 
sition, the advantage being to reach every part of the ship’s 
hatch, and also to obviate unnecessary moving of the boat 
itself. This front pier was arranged to be moved by hand 
power, and was designed with a portal opening so as to al- 
low railway cars to pass beneath to permit of loading ma- 
terial directly into cars or on to stock pile. This front sup- 
port was equipped with an arm or apron, which could be 
housed in a vertical position or lowered down over the boat. 
The cable was attached to the end of this apron, and when 
the same was brought to the vertical position, the cable was 
bent at the hinges and carried on a circular guide, which was 
concentric with the axis of the hinge of the apron arm. The 
advantage of this arrangement was that the machine could 
be operated with the apron in a vertical or horizontal posi- 
tion. On the main cable was designed to run a trolley, ar- 


two supports of the cable were of such height as to give a 
grade in the supporting cable toward the dock face, so that 
the traveling motion of the trolley when returning empty 
after discharging a bucket was accomplished by gravity and 
assisted by a counterweight arrangement acting on the trolley 
in a direction toward the dock face. By the use of the 
counterweight, the engine employed was simply a single-drum 
engine on which was wound a:single line. The hoist line 
of each machine went from the drum on the engine over 
suitable sheaves to the trolley supporting the bucket, through 
the trolley, passing down around the hoist block and thence 
back to the trolley frame, where it was securely fastened. 
The buckets were filled by hand in the hold of the boat and 
then lifted out by the machine and dumped into the storage 
pile or unloaded directly into cars. The cable was fitted with 
an up-grade and down-grade stop, the up-grade stop being of 
such design as to trip the bucket and thereby dump the load. 
The down-grade stop was simply in the nature of an automatic 
locking device arranged to hold the trolley still, while the 
bucket descended into the boat, and when hoisting, to main-— 
tain the trolley in the proper position until the bucket was 
hoisted into the trolley, when automatically the down-grade 
stop would release, thus allowing the trolley and load to be 
pulled by the hoisting line up the cable to the dumping stop. 
This type of machine was an infinite improvement over the 
old methods, but it had one fault, and that was, that it could 
only cover a limited storage pile. The next machines were 
improved upon, and instead of using the cable type, a struc- 
tural span bridge of 180 feet in length was employed, and 
both its supporting piers were,mounted on wheels so that the 
machine could be moved along the full length of the dock. 
Fig. 2 gives a general view of a plant of six of these ma- 
chines. The view is of a plant built of steel throughout, 
while the first bridges of this type that were constructed were 
made with many parts of wood. These machines came im- 
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FIG. 2.—TWELVE BRIDGE TRAMWAYS, MENOMINEE DOCK, L. S. & M. S, RY., ASHTABULA, OHIO. 


mediately into universal use, and nearly every unloading dock 
was equipped within a few years. By their use it was possible 
not only to unload a boat much more rapidly than ever before 
had been done, but it made it possible to store large quan- 
tities of ore. The machines were constructed with a bridge 
span, and also increased in length by a rear cantilever, so 
that the ore was stored in two parallel piles, one under the 
main span, with a capacity of about 220 tons per linear foot, 
and one under the cantilever projection in the rear with an 
equal amount per running foot, making a total storage per 
linear foot along the dock of about 450 tons. The ore was 
rehandled by the machine out of storage into railway cars. 
‘Although plants of this character proved themselves both 
time and money-savers, and overcame the great question of 
handling materials to the stock pile, they did not cut down 
the cost of filling the buckets in the holds of the boats. This 
cost varied from year to year, and was largely regulated by 
the dock labor unions. On an average the filling of the 
buckets, which was by hand, cost 13 cents per ton, and the 


cost of handling from boat to dock or’stock pile before the 
time of the unloading machines depended entirely upon how 
far the ore had to be wheeled, and I am not able to say just 
how much per ton this averaged. With the introduction of 
the tramways, however, this work was done for a cost vary- 
ing from 7/10 cents to 2 cents per gross ton, depending upon 
how near the machines were worked up to their capacity. 
The bridge tramway, as described, came to be an almost 
universal standard for unloading, but in special cases where 
cargoes were unloaded directly into railway cars a short plant 
was often resorted to, and such an equipment is shown in 
Fig. 3. These equipments were made in batteries of two and 
four legs. The plant shown is of the two and four-machine 
unit, All of the operating mechanism was located in one 
house, and the operators in one cabin, generally situated be- 
neath the machinery house in the manner shown. The main 
pier, with the machinery and boiler, as well as each of the in- 
dependent legs, were mounted on wheels, so that they could ” 
be moved easily from hatch to hatch along the dock front. 


FIG. 3.—TWELVE BROWN HOIST FAST PLANTS, C. & P. DOCK, CLEVELAND, OHIO. 
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The piers were moved by hand power. The range of work- 
ing of the farthest independent leg was about 200 feet from 
the main pier in which the machinery was located. 

The machines were made to span two railway tracks and 
then, by the addition of a rear cantilever, three to four tracks 
in the rear. These machines, on account of their rapidity, 
soon received the name of “fast plants,” as it was not diffi- 
cult for them to make from sixty to seventy trips per hour 
per leg, and this speed was limited largely by the capabili- 
ties of the men to fill the buckets. 


ADVENT OF THE GRAB BUCKET. 


Both equipments, as outlined above, had served a great 
want and took care of the tonnage in a very satisfactory 
manner. The problem of reducing the hand labor in the 
boats became an important factor, and, for several years 
before the grab bucket was adopted, attempts were made to 
work mechanical buckets in coal and similar soft materials. 
They were found to be very efficient tools and were used in 
different parts, years before finally adopted for ore. In the 
early days of the ore trade the majority of the ore brought 
down from the upper lakes was hard and lumpy, and nothing 
could be done in it with a mechanical bucket. When the soft 
Messaba ores began to be used, about twelve years ago, the 
conditions were such as to allow of a mechanical bucket, and 
renewed efforts were made to develop this class of tool. 
About nine years ago the first successful grab bucket equip- 
ment was erected in Chicago by the Hoover & Mason Com- 
pany. This plant consisted of four machines, built along the 
lines of the short fast plants above described and were ar- 
ranged to discharge directly into railway cars. The main 
difference between these, however, and those shown on the 
fast-plant photograph, was that each machine was a complete 
plant in itself. 

The advent of the grab bucket marked a point of radical 
change, not only in the design of the plants themselves, but 
also in the design of the boats. Up to the time of using the 
grab bucket, the material had been handled in tubs of about 
I-ton capacity. This size had been found by experiment to 
be the most satisfactory for hand filling and handling in the 
hold of the boats, but with the new mechanical buckets the 
question of size seemed to be limited only by the dimensions 
of the hatches and the construction of the holds. The first 
grabs made to handle ore were made to take about 80 cubic 
feet or 5 tons, and since that time plants have been equipped 
with 5, 7!4, 10 and 15-ton buckets. The question of what 
the most economical size should be is still a mooted one, and 
one which no doubt will be discussed for some time. 


TYPE OF GRABS. 


In the development of the grab buckets, the old principle 
on which the grabs or clamshells employed for so many years 
in the handling of dirt and other material have been followed 
out, and consequently the digging power of the bucket de- 
pends to a very large extent upon the weight of the bucket 
itself, and to get a load it is always conceded that the 
bucket must be dropped as hard as possible to get an en- 
trance into the material. The buckets have been generally of 
the two-blade type and with smooth cutting edges. The 
teeth, which have always been thought necessary, especially 
in handling lumpy material, have been done:away with.on ac- 
count of the injury they did to boats. Furthermore, it has 
been found more advantageous to have the buckets made with 
smooth blades, to facilitate cleaning up, which could not be 
done well with buckets having teeth: The graps employed in 
this traffic to-day are generally of the two-rope type, and 
with the exception of the.one made by the Brown Hoisting 
Machinery Company, open and close in about the same man- 
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ner as those which have been used for the past twenty years, 


and which, I believe, require no particular mention here. 


The design and principle of working of the Brown bucket is 
novel, On account of the motion of the digging blades on 
most buckets, weight, as mentioned above, plays a very im- 
portant part in how good a digger the bucket is, but in the 
bucket I refer to a new principle is brought into play. 

In, Fig. 4 will be seen one of the Brown buckets in open 
conditions. A 5-ton bucket of this make, when open, has a 
spread of its cutting edges of 14 feet. The blades, when open, 
stand almost in a vertical position, and when closing, they 
retain this vertical position for nearly one-half of their 
stroke, and their action during this time on the material is 
one of scraping. By the time they have moved through half 


FIG. 4.—GRAB-BUCKET FOR HANDLING COAL. 


of their total stroke they have gathered or scraped together 
a pile of material between them, and at this point the motion 
of the blades changes to one of rotating, so that they close 
under the pile of material gathered together. The bucket is 
so proportioned that the pile which is gathered equals ap- 
proximately the capacity of the bucket. This grab, also, by 
its construction is admirably suited for handling lumpy ma- 
terial, inasmuch as the side plates forming the blades of the 
bucket are cut away at such an angle that the same is past 
the angle of friction, so that any material getting in front 
of the edges of these side plates will not cause the bucket to 
slide over them, but must, by virtue of the angle of these 
edges, be pushed ahead or to one side. I believe that this 
feature of.the Brown bucket is not found in any other make. 
To fill up the gap caused by cutting these edges away as 
above described, there will be noticed a fixed projection to 
the shell of the bucket, which when the bucket is closed, 
closes up the opening between the two spades of the bucket. 
These buckets will handle in iron ore about the same weight 
of material as the weight of the bucket. 
With the adoption of the grab bucket came still. another 
change in the general design of unloading machinery. The 
operating machinery on unloaders had, up to this time, al- 
ways been located in a fixed machinery house, and the action 
of the machinery was under the control of an operator, lo- 
cated at some fixed: point, on the machine. With the grab, 
practically no men were needed in the boat for successful opera-_ 
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tion, and the signal men, who had been required when han- 
dling the hand-filled tubs, were unnecessary, and conse- 
quently it was found more efficient to have the operator travel 
with the trolley in order that he might see the bucket when 
in the hold of the boat. To accomplish this, the hoisting and 
operating mechanism on the machine was all installed on 
the moving trolley, and this type of trolley has (as it is gen- 
erally known) become to-day to be recognized as the most 
efficient and rapid. 

Although builders had employed electric power to some ex- 
tent before the adoption of the man trolley machines, and it 
had been foun an improvement in many ways over the steam 
power, the man trolley machines could not be satisfactorily 
arranged to be operated by any other force than electric, and 
we might say that the advent of the grab bucket has marked 
the almost universal use of electricity in unloading ma- 
chinery, and by its adoption the expense and labor of han- 
dling coal, ashes, water, etc., has been saved. 

(To be concluded.) 


MARINE PROPULSION BY ELECTRIC MOTORS.* 
BY H. A MAVOR. 

At first sight it would appear that on a ship the direct con- 
nection between the power generator and the propeller renders 
unnecessary the use of any intermediate transmission device, 
and so long as reciprocating steam engines were the best at- 
tainable power generators it was possible to correlate the 
speeds of generator and propeller so as to gain the best eff- 
ciency of each. The steam turbine and the non-reversible 
internal combustion engine introduce a new set of con- 
ditions. On land the turbine holds the field for the largest 
powers, and because its speed of revolution is unsuited to any 
ordinary mechanical direct application of power for indus- 
trial purposes, its evolution has been directly associated with 
electrical transmission. These turbines are many of them of 
the same order of magnitude as the turbines used on ship- 
board, and therefore a comparison of economy in the two 
conditions is inevitable. , 

Before the introduction of electric transmission the marine 
engineer had the more complete scientific data, and conse- 
quently the marine engine held the blue ribbon of economy 
which now belongs to the turbo-electric generator. Among 
the reasons for the higher efficiency of the land turbines are: 
That the engineer on land is freer than is the marine engi- 
neer to adopt a suitable speed of revolution; that the land tur- 
bine runs at approximately constant speed for all loads, and 
can therefore be run on the governor, rendering easier the 
application of superheat and augmented vacuum; that on 
land it is possible to subdivide the power units to meet the 
conditions of varying load, and thus maintain at the smaller 
loads an efficiency not materially different from the efficiency 
at the full load of the system; that at sea, change of power is 
directly associated with change of speed, and the whole of the 
power units must always be in motion while the ship is in 
motion. The same engine has to run the ship at 10 knots and 
at 20 knots, although the power varies very widely between 
those limits. Also the high economy on land of power pro- 
duction, associated with electric transmission, is largely due 
to the possibility of exact measurement of power under all 
conditions of load, giving a complete knowledge of the effect 
of all changes in the apparatus or in the methods of work- 
ing it. 

The proposition here made is to provide an electric equip- 
ment intermediate between the prime mover and the pro- 
peller, extending the limits of practical economy in each by 
modifying the restrictious which the prime mover and pro- 


* Abstract of a paper read before the Institution of Civil Engineers, 
December, 1909. 


peller impose upon one another, and providing that the prime 
mover may operate at or near the constant speed required for 
the attainment of maximum efficiency and full power, and that 
the power expended in driving machinery not required for 
work is reduced to a minimum or entirely eliminated. At full 
power all the elements of the generating plant are in full 
operation, and the whole power resources can be concen- 
trated on driving the ship. When full power is not required, 
the generating plant may be shut down in sections. 

To accomplish these ends special motors have been de- 
signed, which give the necessary changes of speed and direc- 
tion and permit of the advantageous combination or elimina- 
tion of the power generators. These motors involve no new 
electrical principle, but simply mechanical adaptation of well- 
known electric designs. Alternating current alone is avail- 
able for the purpose in question, and normal motors have 
therefore a fixed speed of rotation, which is a simple multiple 
of the generator speed. 

Two methods of speed change are proposed, each associated 
with a new form of motor. 

The principle of operation of the “Spinner” motor is, that 
an ordinary normal motor driving the propeller at a fixed 
speed, with the shaft and propeller directly connected, is so 
arranged as to be rotatable as a whole about the propeller- 
shaft axis. This rotation is accomplished by a second motor 
concentrically arranged outside the first, so that the main 
motor system may be rotated in either direction—again at a 
fixed speed, which is a simple multiple of the generator 
speed—and the speed of rotation of the propeller shaft and of 
the propeller in the water is the algebraic sum of the rotation 
of the main motor and the rotation imposed upon it by the 
auxiliary motor. 

As both motors are reversible, it will be seen that in each 
direction there are three speeds: ; 

1. The speed of the main motor system: the middle speed. 

2. The speed of the main motor system minus the speed of 
the auxiliary motor system: the low speed. 

3. The speed of the main motor system plus the speed of 
the auxiliary motor system: the full speed. 

The combination may be designed for any three-speed ra- 
tios, such as I, 2, 3; 2, 3, 4, etc. Any intermediate speeds 
required are attainable by adjustment of the turbine or engine 
governor, which can be operated economically through a range 
down to about 75 percent of full speed. The same method is 
applicable to non-reversible internal combustion engines. 

The “Multiple” motor is an ordinary squirrel-cage induc- 
tion motor in all respects, except that its stator is wound with 
two or more independent electric circuits, each associated with 
a separate source of supply of energy. 

For example, the motor may be fed from two sources of 
supply at 25 and 50 periods, respectively, the motor windings 
being for 46 and 92 poles. At full power and speed, both 
windings are in operation under their most advantageous con- 
ditions; each of these windings results in a synchronous 
speed of 66 revolutions per minute. When the 25-period cur- 
rent is supplied to the 92-pole winding the speed is 33 revolu- 
tions per minute. 


Either of these motors permits of one or more generators 
being used together in the same mechanical system without 
electrical connections or synchronizing devices. 

The author then goes on to discuss the application of elec- 
tric propulsion to certain definite types of ship, and also gives 
diagrams illustrating the saving in space obtained. The ex- 
amples worked out are as follows: 


1. In a cargo vessel of 840 shaft horsepower, the normal re- 
ciprocating engine equipment with a single screw would weigh 
570 tons for engines, boiler and fuel. The electrical equip- 
ment, consisting of three oil engines, three motors and three 
propellers, would weigh only 270 tons, including fuel. Fur- 
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ther, with coal at $4.75 (2os.) per ton, and oil at $0.50 (40s.) 
per ton, the saving in fuel-cost on a total of $82. Kee) X would 
be $25 (£5 6s.) per day at full power. 

2. In a similar cargo vessel gas engines might be used. 
Taking an equipment of 770 shaft horsepower, and using three 
gas engines and one multiple motor, the respective weights 
of the normal and proposed equipments would be 446 tons and 
229 tons. The consumption of fuel shows an equally favor- 
able comparison. 

3. A third cargo vessel, but of 1,030 shaft horsepower, is 
worked out for the purpose of illustrating the application of 
steam turbines to the multiple motor. One plant drives the 
ship under normal conditions: extra power is supplied by a 
small turbo-generator, and is used to keep up the ship’s speed 
in heavy or contrary weather. 

4. On a passenger vessel of, say, 16,200 shaft horsepower, 
the electrical equipment permits of a subdivision of the plant, 
so that at speeds lower than the maximum, only part may be 
run, and that at full power. This advantage is gained with- 
out loss in full-power economy, and without additional com- 
plication. 


The }Possibility of Replacing Magnetic by Rotary 
Compasses. 


BY OUR BERLIN CORRESPONDENT. 


The tendency shown by a top, free to move in a horizontal 
plane, to orientate its axis in a north-south direction, and 
which would allow it to be used as a “rotary compass,” was 
discovered as far back as 1852 by Léon Foucault. Eneavors 
have since been made to design an outfit, by means of which 
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this novel compass might be used for practical purposes, with- 
out, however, obtaining any affirmative results. 

In view of the deformations undergone by the field of ter- 
restrial magnetism under the influence of the armor plates 
of vessels, the navies of various countries have recently taken 
up again this interesting problem, and O. Martienssen has 
been intrusted by Siemens & Halske to consider the construc- 
tion of a rotary compass on the basis of experiments com- 
menced as far back as ten years ago by Werner von Siemens. 
The following apparatus was accordingly constructed : 
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The rose of the compass B (Fig. 2) is floating in the ves- 
sel A, filled with petroleum, while resting with a pressure of 
several grams on the stone-bearing C. This rose is itself an 
air-tight vessel with metal bottom and glass globe, in which 
the rotating body E rests with its axis M on the friction 
wheels G. Two electro-motors F allow this axis to be im- 
parted a very rapid rotation, the current being supplied from 
the lower bearing and the bottom of the vessel, on one hand, 


FIG 2. 


and the mercury cup H on the other. The rose of the com- 
pass carries a lead weight D placed underneath and intended 
for displacing the center of gravity as far down as possible. 
The position of the axis of rotation is read on one hand from 
the graduated circle R at the bottom of the rose, and on the 
other from a mark on the outside vessel A. This apparatus 
thus mainly consists of a top or gyroscope, the axis of which 
is kept horizontal by the force of gravity, and which, along 
with its support, is free to rotate round a practically vertical 
axis. 

After studying the theory of the apparatus, Mr. Martiens- 
sen undertook a first set of experiments, in the course of 
which the directive force of the compass rose was, however, 
found to be very small. The stability of the rose was then in- 
creased (by arranging bearings also at its upper end), thus 
greatly augmenting this directive force and even rendering it 
in some:cases far superior to that of a magnetic compass. On 
board a vessel there will, it is true, arise some complications 
from the motion of the ship itself, and in view of these dis- 
turbances correct reading can be expected only under special 
conditions, unless a cardan suspension with fixed axis be 
adopted. Any variation in the speed will, however, even then 
result in a deflection from the vertical, which, it is true, re- 
mains quite inappreciable as long as the acceleration of the 
vessel is kept constant. 

In order to reduce, as far as possible, the disturbances above 
mentioned, the duration of an oscillation of the top or gyro- 
scope should be increased to a high extent, which, however, 
would diminish its suitability as a rudder compass. 


Motor Boat Show 
The annual meeting of the Motor Boat Show, given under 
the auspices of the National Association of Engine and Boat 
Manufacturers of America, is to be held in Madison Square 
Garden, New York City, Feb. 19 to 26, inclusive. 
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THE MARINE STEAM ENGINE INDICATOR—VII.* 


BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 


REDUCING MOTIONS. 


The maximum stroke or travel of the cord actuating an in- 
dicator paper drum averages about 4% inches, and it is there- 
fore impossible to connect the cord directly to an engine cross- 
head, except in the case of very small engines or pumps, when 
the stroke is equal to or less than the length above mentioned. 
This condition makes it necessary to fit some form of mechan- 
ism for reducing the travel of the cross-head to that of the 
indicator drum. Such appliances are generally known as re- 
ducing motions. As the horizontal components of the indi- 
cator diagram affect its area and form, it is necessary, 1f cor- 
rect results are to be obtained, that the horizontal motion of 
the card or paper drum be an exact copy of the piston move- 
ment. 

Probably the most simple reducing motion—which is mathe- 
matically correct—is the reducing wheel. The basic principle 
of this mechanism is as follows: Two wheels of different 
diameters are keyed to the same shaft; the larger wheel has a 
circumference equal to the engine stroke, and the periphery of 
the smaller equals the desired card length. A cord is wrapped 


Cord to Indicator 


FIG. 50. 


about the large wheel and made fast to the engine cross-head, 
and a cord attached in a similar manner to the small wheel 
is connected to the indicator. The cord connection between 
the large wheel and the engine cross-head must be so at- 
tached that it will be parallel to the engine center line at all 
times, and the cord from the small wheel must lead off at 90 
degrees with the shaft axis. If these last conditions obtain, 
the velocity ratio between the engine cross-head and the in- 
dicator drum will be constant, and this is the essential feature 
in all reducing motions. A mechanism constructed in this 
manner would, in practice, be so heavy—if made to fit a large 
engine—that the inertia would cause large distortion. The 
wheels are therefore reduced in diameter, so that the shaft 
makes several turns during each stroke of the engine, but the 
proportion between the circumferences of the wheels is main- 
tained as before. In most modern forms of this device, take- 
up or recoil springs are fitted for turning the shafting against 
the pull of the cross-head cord, and gears are frequently used 
to get the proper velocity ratios. 

An easily made form of reducing wheel, suitable for slow 
speed, horizontal or inclined engines, is shown in Fig. 50. 
The wheel 4 is an idler, and B is the reducing wheel. The 
belt or cord C is attached to the cross-head at D by means of 
an off-set stanchion bolted fast to the cross-head. A simple 
lanyard passed through rings in one end of the cord and on 
the stanchion is fitted at D for taking up the slack. A round 
turn is sometimes taken about the reducing wheel. Recoil 
springs are unnecessary. 


* Copyright, 1910, by Charles S. Root. 


A modern form of reducing wheel and one that requires but 
a single cord leading to the engine cross-head is shown in Fig. 
51. This mechanism represents that class which is not fitted with 
gears, and the particular one illustrated is made by the Trill 
Indicator Company. When connected up as shown in the 
figure, the reduction is accomplished in two stages. The cord 
from the cross-head is first passed through the guide pulley 


FIG. 51. 


and then around the large wheel at the left and its motion re- 
duced in the ratio of 31% to 1 before it is transmitted to the 
wheel B by means of the cord, one end of which is shown at- 
tached to the boss of the large wheel at A. The wheel B is 
about 2%4 inches in diameter and carries a spiral recoil spring 
whose tension is adjustable. The upper or small wheel C is 
attached to the same shaft and revolve with B. This wheel 
consists of a nest of aluminum bushings (shown in detail at 
D) clamped to the innermost wheel by the cover plate and 
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FIG 52. 


milled nut at the top. The cord leading to the indicator drum 
is passed around and made fast to C. The wheel connected up 
as shown is good for all strokes between 20 and 60 inches. 
For strokes under 20 inches, the guide pulley is inserted in E, 
and the large wheel at the left is thrown out of use, the cross- 
head cord leading directly to the wheel B. The wheel rigged 
in this manner is good for strokes between 6 and 20 inches, all 
intermediate changes being made by changing the aluminum 
bushings shown at D. The two large wheels are made of 
aluminum to reduce inertia effects. An up-and-down motion 
is imparted to the cord guide by a square thread on the lower 
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end of the shaft which carries B. One revolution of the large 
wheel moyes the guide an amount equal to the diameter of 
the cord, so that the end winds on the wheel-in a spiral and 
the turns cannot “ride.”’” This wheel can be bolted to the en- 
gine housing, or be so made that it will fasten directly to the 
indicator frame in place of the guide pulley arm. 

The Crosby reducing wheel is shown in Fig. 52, and its 
Operation is at once understood by an inspection of the cut. 
The take-up spring is helical and is inclosed in the cylindrical 
case surrounding the horizontal shaft. The rig may be at- 
tached directly to the engine cylinder cock, and the indicator 
in turn secured to the frame of the wheel, as shown in the 
figure, and in this way no strain is brought on the frame of 
the indicator. If desirable, the wheel may, of course, be at- 
tached to a support located in any position on the engine hous- 
ing, where a good lead may be obtained for the cross-head 
cord. Reducing wheels must be used with caution, especially 
when the rotative speed is high, and the operator should see 
that the recoil springs are so adjusted that the effects of in- 
ertia are reduced to the lowest terms. 

(To be continued.) 


TURBINE PROPULSION—RECENT DEVELOPMENTS. 


BY R. M. NEILSON. 


The steam turbine, as is well known, is very old, and even 
the Parsons and De Laval machines date from about 1883; 
but the era of steam turbine ship propulsion may be said to 
commence only in January, 1894, when the success of the 
Parsons steam turbine on land was sufficiently pronounced 
to lead to the formation in Great Britain of a small syndi- 


cate—the Marine Steam Turbine Company—for the purpose 


of applying this type of motor to the propulsion of ships. 
The Turbinia was built, and the first preliminary trial of this 
vessel took place on November 14, 1804. It is unnecessary 
here to mention the first failures and the subsequent success 
of this vessel, or to trace the developments in turbine ship 
propulsion from the Turbinia to the steam turbine installa- 
tions of the Lusitania and Mauretania and recent large battle- 
ships and cruisers.* It is intended rather in this article to 
discuss certain recent developments and proposals relating to 
steam turbine propulsion. 


THE RECIPRO-TURBINE COMBINATION. 


It is an old idea, but only within recent years put into prac- 
tice, to combine a reciprocating high-pressure engine with a 
low-pressure turbine. A good reciprocating engine can effi- 
ciently utilize the available heat energy in steam down to 
about half an atmosphere—more or less according to the 
dimensions of the low-pressure cylinder. It can benefit by 
a vacuum much below half an atmosphere, but its efficiency 
as regards the work obtained from the available heat energy 
of the steam below this pressure cannot be said to be high. 
The efficiency of a steam turbine, on the other hand, may be 
said to be approximately constant at all stages of the pres- 
sure drop down to, say, 1 pound per square inch absolute. 
The turbine is not, by any means, an ideal motor for the pro- 
pulsion of ships, because, with the possible exception of high- 
power, high-speed vessels, its desirable speed of rotation, to 
secure low weight and low cost and high efficiency, for the 
turbine is not conducive to high efficiency in the propeller. 
It is, therefore, not surprising that, at an early date in the 
history of steam turbine ship propulsion, proposals were made 
to employ reciprocating engines to utilize the first portion of 
the available energy in the steam, and turbines to complete 
the expansion. 


* For historical sketch, see “The Steam Turbine,” by R. M. Neilson, 
fourth edition, Longmans & Co. 


A combination of reciprocating engines and turbines was in- 
stalled in the British destroyer Velox about eight years ago, 
but in this case the reciprocating engines are comparatively 
small and are employed only at cruising speeds when they 
exhaust into the high-pressure turbines, whence the steam 
passes to the low-pressure turbines. At high speeds the re- 
ciprocating engines are disconnected from the propeller shafts. 
and the steam supplied direct to the high-pressure turbines. 

In a torpedo boat built about 1904 by Messrs, Yarrow & 
Co., Ltd., both reciprocating engines and turbines are em- 
ployed for propulsion, but the reciprocating engines—which 
drive the center shaft—are quite independent of the turbines 
which drive the wing shafts, both types of engine receiving 
steam direct from the boilers and discharging it direct to the 
condensers. In the case of the turbines the steam passes in 
series through a high-pressure and a low-pressure turbine ar- 
ranged on separate shafts. In the torpedo boat Goyaz, built 
by the same firm for the Brazilian Government, a combina- 
tion arrangement was also provided, but in this case also the 
reciprocating engines and the turbines work independently : 
the former alone are used for reversing and for cruising. 

None of these torpedo craft, however, can serve as an ex- 
ample of what can be achieved by the recipro-turbine com- 
bination as regards the efficient propulsion of a ship: the 
Otaki, completed little more than a year ago, was the first 
vessel having reciprocating engines and turbines intended to. 
be run in series at full power. 

The Otaki has already been described.* Suffice it to say 
here, that this vessel carries two sets of triple-expansion re- 
ciprocating engines which drive wing shafts and exhaust into 
a single low-pressure turbine, which drives a central propeller 
shaft. Comparisons between the Otaki and a sister ship, the 
Orari, given in a paper read in August last by Engineer- 
Commander Wisnom (of the builders’ firm) before the joint 
meeting of the Institution of Engineers and Shipbuilders in 


_ Scotland, and the North-East Coast Institution of Engi- 


neers and Shipbuilders, showed the Otaki to be superior to 
her sister in point of economy, to the extent of 17 percent on 
trial at 14 knots, and about 8 percent at the speed employed in 
service. Further experience with the Otaki has demonstrated 
that her advantage over the Orari in service is somewhat 
greater than 8 percent. Moreover, it was stated by Com- 
mander Wisnom, in replying to the discussion on his paper, 
that the arrangement in the Otaki could probably be improved 
in future ships, so that still better results may be obtained 
from the combination system. 

In the interesting discussion which followed the reading of 
Commander Wisnom’s paper no doubt was expressed as to 
the greater economy of the combination system over the usual 
wholly reciprocating drive for the propulsion of vessels of 
moderate speed ; but some doubt was expressed as to whether 
the gain in economy was worth the extra complication. 

It would appear to be necessary to provide more room for 
the engines and shafting in a vessel having the recipro-tur- 
bine combination of machinery than in a similar vessel pro- 
pelled by the ordinary marine type of engine. In the case of 
the Otaki there was room for the turbine between the two sets 
of reciprocating engines, so that the dimensions of the engine 


_Toom were the same as in the Orari, but the length of the 


Otaki was made 4 feet 6 inches greater than that of her sister 
ship, to make up for the loss in cargo capacity, due to three 
shaft tunnels instead of two. In other cases, however, the 
length of the engine room in a combination boat might have 
to be considerably increased above what would be necessary 
with a simple reciprocating drive, because the provision of a 
low-pressure turbine allows of but little shortening of the 
fore-and-aft length of the reciprocating engines, while a large 
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condenser or condensers are required, which will usually 
have to be placed aft of the engines. Moreover, cases may 
occur where there will not be room for the turbine between 
the two sets of reciprocating engines. 

In the case of the White Star boats Laurentic and Megan- 
tic, of which the former has the recipro-turbine combination 
and the latter the ordinary drive, the Megantic is provided 
with quadruple-expansion tngines, while, owing to the em- 
ployment of a low-pressure turbine in the Laurentic, a triple- 
expansion arrangement of reciprocating engines has been con- 
sidered sufficient for this vessel. The low-pressure cylinder 
in the Lauwrentic has, however, been divided to produce 
smoother running, so that each vessel has two 4-cylinder sets 
of engines. The diameters of the cylinders in the Laurentic 
are 30, 46, 53 and 53 inches (the stroke being 54 inches), 
while the Megantic’s cylinders are 29, 4114, 61 and 87 inches 
(with a stroke of 60 inches), so that the difference in the 
fore-and-aft length of the engines in the two vessels is prob- 
ably only about three or four feet, and whereas the con- 
densers of the Megantic are located in the engine framings, 
those of the Laurentic are independent structures placed aft 
of the engines. 

It may be remarked here that, not only must the condensers 
and air pumps in a combination boat be larger than are re- 
quired in a vessel propelled by piston engines only, but, in 
fixing on the dimensions and design of condenser and air 
pump, it must not be assumed without investigation that the 
requirements will be the same as in a vessel propelled by tur- 
bines only, because the steam consumption will probably be 
greater in the latter than in a combination vessel and the air 
leakage may be either more or less. 

As regards space required by the boilers, the greater 
economy of the recipro-turbine combination will allow of the 
provision of less steam-generating capacity, so that on the 
whole it would appear that the total propelling machinery in 
a combination boat will require little more room than is neces- 
sary in a boat propelled by simple reciprocating engines, the 
precise ratio of space required varying according to the par- 
ticular conditions in the vessels being considered. 

As regards relative weights, the total weight of machinery 
in the Otaki was about 30 tons, or 3.25 percent, more than in 
the Orari, but the boiler installation was the same-in the two 


vessels, whereas less boiler power would have sufficed for the, 


Otaki to allow of the same maximum speed being obtained. 
Had the boiler-room weights of the Otaki been reduced, say 
Io percent, the total weight of machinery in this vessel would 
probably have worked out considerably less than that in the 
Orari. 

The greater economy obtainable by the combination system 
will allow of less bunker capacity being provided, and there 
will be a difference in bunker weights, especially at the be- 
ginning of a voyage. This advantage as regards bunkers will 
be more pronounced in the case of vessels going long trips 
without recoaling than in the case of ships doing only short 
runs. 

As regards the pressure at which the steam exhausts from 
the reciprocating engines and is supplied to the turbine, in the 
Laurentic this pressure is said to be about 18 pounds per 
square inch absolute: in the Otaki at full speed the pressure 
is about 10 pounds absolute, but at a speed of about 11 knots— 
at which speed the vessel made a round trip from Liverpool 
to New Zealand and back—the pressure at admission to the 
turbine is only about 4.5 pounds absolute. 

The best pressure at which to transfer the steam from the 
piston engines to the turbine must be considered for each 
case, it is obvious that no hard-and-fast rule can be laid down, 
but it may be said that at the speed at which the vessel most 
often runs, the transfer pressure should never be less than 7 
pounds absolute. 
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Increase in the transfer pressure reduces the size and weight 
of the reciprocating engines, while the size and weight of the 
turbine is not increased by an equal amount. The employment 
of relatively small reciprocating engines with a high mean 
effective pressure referred to the low-pressure cylinder is 
conducive to obtaining high mechanical efficiency, while the 
effective efficiency of the turbine, or ratio of brake work to 
the available energy in the steam, is not improved by lowering 
the admission pressure when this pressure is in the neighbor- 
hood of, or below, the atmosphere. The volume of the low- 
pressure cylinders in the Otaki is about 57 percent of that of 
the low-pressure cylinders of the Orari, while the combined 
yolume of the two low-pressure cylinders in each of the sets 
of piston engines in the Lawrentic is about 67 percent of the 
volume of the single low-pressure cylinder in each set of en- 
gines in the Megantic. The volume in each case is taken as 
the internal area of section of the cylinders multiplied by the 
stroke. 

Too high a transfer pressure gives the turbine-driven pro- 
peller an undue amount of work to do; and it must be re- 


TABLE I—RECIPRO-TURBINE YACHT EMERALD * 


Transfer Pressure Percent of Total Power Developed by 


Lbs. per Sq. Vacuum, 
Tn. Abs. In. of Merc. | 
Recipro-Engines. Turbine, 
11.6 27.4 70 30 
10.6 27.4 72 28 
7.0 207 79 21 


* 


* Prepared from Mr. R. J. Walker’s comments on Commander Wisnom’s paper 
before mentioned. 


membered that this propeller is the least efficient of the three. 

Table I. refers to Sir Christopher Furness’ yacht Emerald, 
which was first propelled by steam turbines only, but a little 
more than a year ago was converted to the combination 
system. The table gives the percentages of the total power 


TABLE II—WORK OBTAINABLE FROM THE EXPANSION OF ONE 
POUND OF SATURATED STEAM. 


Initial Final Total Transfer | Work Work Percent of Work 
Pressure | Pressure Work Pressure | Obtain- | Obtain- Obtainable. 
Pounds | Pounds | Obtain- | Pounds able able bak Vues ee are: 
per per able, per Before After 
Sq. In Sq. In. Foot- Sq. In. | Transfer, | Transfer,| Before | After 
Abs. Abs. Pounds. Abs. Foot- Foot- Trans- | Trans- 
Pounds. | Pounds. fer. | fer. 
250 1.0 270,000 20 146,000 | 125,000 Re | AG 
| 15 160,000 | 110,000 59 41 
10 176,000 94,000 65 35 
7 192,000 78,000 71 29 
200 1.0 260,000 20 132,000 | 128,000 51 49 
15 146,000 | 114,000 56 44 
| 10 163,000 97,000 63 37 
| 7 181,000 79,000 70 30 
170 1.0 | 250,000 20 124,000 | 126,000} 50 50 
| 15 136,000 | 114,000 54 46 
| 10 154,000 94,000 62 38 
| 7 | 172,000} 78,000} 69 31 
140 1.0 | 243,000 20 | 112,000 | 131,000 46 54 
15 | 126,000 | 117,000 52 48 
| | 10. =| 144,000 99,000 59 4] 
| 7 161,000 82,000 66) 34 
250 1.5 255,000 20 146,000 | 109,000 57 43 
ame 15 160,000 95,000 63 37 
10 176,000 79,000 69 31 
uf 192,000 63,000 Us BB 
200 il 244,000 20 132,000 | 112,000 5446 
15 | 146,000 98,000 60 40 
10 163,000 81,000 67 33 
7 181,000 63,000 74 26 
170 1.5 236,000 20 124,000 112,000 5B} fe a 
15 136,000 100,000 58 42 
10 =| 154,000 82,000 65 | 35 
, ae ele 22000 64,000 W || By 
140 leone 22/6000 20 112,000 _ 115,000 a) lo Bil 
15 126,000 | 101,000 BS id) 6B 
10 144,000 83,000 63 | 37 
7 161,000 66,000 (Al 3 39 


developed by the reciprocating engines and the turbine, re- 
spectively, with different transfer pressures. In obtaining 
these percentages the indicated horsepower of the recipro- 
cating engines, and the shaft horsepower of the turbine, were 
taken. 


o1 
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Table II. gives the percentages of the work obtainable from 
the expansion of steam above and below certain transfer pres- 
sures. The values are given in round numbers; great exacti- 
tude is unnecessary owing to the doubt as to the exact value 
of the mechanical equivalent of heat. 

As regards the maintaining of a high vacuum, which ma- 
terially affects the shaft power developed by the turbine, there 
is an advantage in having the transfer pressure above atmos- 
phere, as in this case there is less chance of leakage of air by 
the glands into the low-pressure cylinders of the piston 
engines. 


SUPERHEATED STEAM. 


The employment in steamships of superheated steam has al- 
ready been discussed in INTERNATIONAL MARINE ENGINEER- 
ING.* The writer will, therefore, in this article make no re- 
marks on the construction or arrangement of superheaters 
or superheating tubes or the difficulties encountered in the 
superheating of steam or the use of the latter with recipro- 
cating marine engines. A few remarks will, however, not be 
out of place on the special difficulties in connection with the 
employment of superheated steam in steam turbines for ship 
propulsion. 

The troubles encountered in the employment of turbines 
of the Parsons type, both on land and at sea, have not, on 
the whole, been great, nor have serious accidents been nu- 
merous; but a large proportion of the troubles and accidents 
that have occurred are due to the unequal expansion of dif- 
ferent portions of the turbine. 

Saturated steam at a pressure of, say, 200 pounds per square 
inch above atmosphere, has a temperature of about 388 de- 
grees F. The heating of parts of the turbine to nearly this 
temperature while other parts remain cold may cause quite a 
considerable relative displacement or distortion; but if the 
steam is superheated, say, 100 degrees, the conditions are very 
much worse. 

In all turbines of the Parsons type it is desirable to keep 
the radial clearances at the blades small to reduce the leak- 
age of steam from stage to stage. Any bending or angular 
distortion of the rotor or casing, therefore, endangers the 
rubbing of the ends of some of the rotating blades on the in- 
terior of the casing, or the rubbing of part of the rotor-drum 
on the ends of the fixed blades. To reduce the risk of blade- 
stripping, due to such a rubbing action, the blades are some- 
times, according to the Willins-Sankey system (employed in 
America by the Allis-Chalmers Company), very securely con- 
nected together in sections before being attached to the rotor 
and stator, respectively, and the tips of the blades of each sec- 
tion connected together by a strip of metal of channel section, 
so that no stripping would appear to be possible without the 
employment of great force. 

Another device for reducing the risk of stripping consists in 
thinning the blades at their tips, so that when rubbing occurs 
the tips of the blades will get worn down. As rubbing usually 
occurs only at one place in the length of the turbine, such 


rubbing down of the blades and the increased clearance pro-. 


duced will not very greatly affect the efficiency of the turbine 
as a whole. 

Experience has shown, however, that neither of these de- 
vices absolutely prevents stripping; and both devices are ob- 
jectionable, in the author’s opinion, as tending to slightly re- 
duce the efficiency of the turbine by upsetting the regular flow 
of the steam. Moreover, when axial dummies are employed at 
the glands, or for balancing purposes, no large relative axial 
movement between rotor and stator is allowable. 

The danger of damage through unequal expansion is, there- 
fore, greatly increased when superheated steam is used, al- 
though in electrical power stations on land it is the usual 
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practice now to employ superheated steam for all types of 
turbines, and the machines with care have been found to 
work quite satisfactorily, the accidents, considering the num- 
ber of turbines now in use, being comparatively infrequent. 
It must be remembered, however, that in electrical power sta- 
tions there is usually at least one unit in reserve, which is not 
the case as regards the use of turbines in the propulsion of 
ships. 

A recent patent of the Hon. Charles A. Parsons relates to 
the employment of a heat buffer intended to be placed between 
the steam turbine and the boiler or superheater, so as to 
shield the turbine from abrupt changes of temperature. The 
buffer is a heat reservoir, which reduces or increases the tem- 
perature of the steam passing to the turbine as required, so 
as to prevent any sudden admission of very hot steam to the 
turbine, and also to reduce any violent fluctuations in the tem- 
perature of the fluid at any time. 

During the last year or two, proposals to employ super- 
heated steam on turbine steamships have been looked at with 
somewhat less disfavor than formerly; and the employment 
of steam superheated to a moderate amount, say 50 to 75 de- 
grees F., appears probable in the near future. With super- 
heated steam it will be unnecessary to generate steam in the 
boilers at a very high pressure, which, in the case of vessels 
employing firetube boilers (and this class includes practically 
all turbine-propelled steamships except war vessels), is a 
matter of considerable importance. 

SINGLE-SHAFT VS, DIVIDED-SHAFT ARRANGEMENTS. 

The Turbinia was successfully propelled by turbines only 
when three shafts were provided and a turbine placed on each 
shaft, the three turbines being arranged in series as regards 
the flow of the steam. In all later vessels propelled by Par- 
sons turbines, three or more turbines have been provided on 
independent shafts. Several arrangements are shown dia- 
érammatically in Figs. 1-8, in which the following abreviations 
are used: 

TUR. Complete expansion turbine. 
High-pressure turbine. 
Intermediate-pressure turbine. 
Low-pressure turbine. 

Cruising turbine. 

High-pressure cruising turbine. 
Low-pressure cruising turbine. 
Reversing or astern turbine. 
High-pressure reversing turbine. 
Low-pressure reversing turbine. 
= Condenser. 

A vessel could not be efficiently propelled by a single pro- 
peller driven by a steam turbine of the Parsons type; more 
than one propeller on a single shaft is objectionable; and, 
therefore, a plurality of shafts must be employed. This 
being so, it is undesirable to divide the expansion of the high- 
pressure steam over more units than necessary, as the 
smaller the units the poorer the efficiency. The arrange- 
ment of one high-pressure turbine driving a central shaft 
and two low-pressure turbines, each driving a wing shaft 
(as shown in Fig. 1), therefore appears very suitable; 
and this arrangement has been very generally adopted. Bulk- 
head arrangements, however, or the desirability of distribut- 
ing the thrust over more than three propellers, has frequently 
called for the employment of four shafts, and two high-pres- 
sure turbines have then been employed (as shown in Figs. 4, 
6 and 8). 

Recently other types of turbines than the Parsons have been 
employed for propelling ships; for example, the Curtis, the 
A. E. G. (Allgemeine-Elektricitats-Gesellschaft), the Zoelly 
and the Schichau (Melms-Phenninger) and the manufacturers 
of these turbines have preferred to adopt what has been called 
the “single-shaft” arrangement. This does not mean that 
only a single propeller shaft is employed to propel the vessel, 
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but that the expansion of the steam is completed in a turbine 
‘or a pair of turbines on one shaft, each shaft being thus in- 
dependent of the others; either two or three shafts are em- 
ployed. This single-shaft arrangement is more suitable for 
use with impulse turbines than with turbines of the Parsons 
type, but to explain this matter satisfactorily would necessi- 
tate entering into a discussion of the theory of action of 
steam turbines, which would be beyond the scope of the 
present article. 

Much discussion has taken place, especially in Germany, as 
to the relative advantages and disadvantages of the ‘single- 
shaft and divided-shaft arrangements. 

In many cases a single-shaft arrangement has an advantage 
where the propelling machinery is split into two or more com- 
partments by water-tight bulkheads. In Fig 7 is shown, dia- 
grammatically, the arrangement of the A. E. G. turbines in a 
battleship. The machinery is divided by two longitudinal 
bulkheads into three compartments, each of which is inde- 
pendent of the other two. Fig. 5 shows, diagrammatically, an 
arrangement of Curtis turbines in which there are two engine 
rooms separated by a cross-bulkhead. The turbines in the 
two engine rooms are, as before, independent of each other, 
but in this case the steam for the aft turbine has to pass 


FIG. 1.—ARRANGEMENT OF MACHINERY IN THE CROSS CHANNEL STEAMER 
LONDONDERRY, PARSONS TURBINES. 


through the forward engine room. Figs. 4, 6 and 8 show, 
diagrammatically, bulkhead arrangements employed with Par- 
sons turbines. It will be seen that, while in some cases the 
single-shaft arrangement lends itself better to the division of 
the engine rooms, in other cases the one system appears to 
have no advantage over the other in this respect. 

In vessels driven by Parsons turbines it has always been 
considered desirable to provide at least three shafts. In ves- 
sels, however, propelled by impulse turbines, two shafts have 
often been considered sufficient, the turbines rotating at a 
lower speed and allowing of the employment of propellers of 
larger diameter, the employment of two shafts instead 
of three generally involves less waste of space as re- 
gards shaft tunnels, and the propellers are less liable to in- 
terferé with each other. 

There appears to be little difference in total weight of ma- 
chinery between the two systems, although the best dimen- 
sions and speeds of rotation for any type of marine turbine 
have yet to be settled for all classes of vessel. 

When three shafts are employed with the single-shaft ar- 
rangement, the wing turbines alone can be employed, or the 
center turbine alone employed, for propelling the vessel; and 
this, in the case of a warship, gives an opportuninty for over- 
hauling the turbines while the vessel is cruising. 

With the single-shaft arrangement both or all three shafts, 
as the case may be, are arranged to reverse. With the di- 
vided-shaft arrangement, usually two shafts only are arranged 
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to reverse, and sometimes only one shaft. In British battle- 
ships fitted with turbines, however, all the shafts are arranged 
to reverse, Fig. 6 showing the arrangement diagrammatically. 
The high-pressure reversing turbines in these ships must be of 
material assistance in going astern, but constitute an addi- 
tional drag when the vessel is going ahead. 

The attachment of the blades to the rotor in impulse tur- 
bines is usually of a much stronger nature than in the case 
of Parsons turbines; on the other hand, the large size and 
weight of the impulse turbines must be an objection in some 


FIG. 2.—ARRANGEMENT OF MACHINERY IN A DESTROYER, PARSONS TURBINES, 


cases as regards putting these engines aboard ship or remov- 
ing them from the vessel. 


CRUISING TURBINES, 


The first British warship to be driven by steam turbines 
was the Viper, and during the short life of this vessel it was 
remarked that the coal consumption at cruising speeds was 
very high. To meet this difficulty the destroyer Velox, built 
shortly afterwards, was provided, as already mentioned in 
this article, with two small sets of triple-expansion engines, 
which were used only at cruising speeds, the object—which 
was attained—being to obtain a greater economy at cruising 
speeds. Immediately after the Velox was completed, the 
Parsons Marine Steam Turbine Company introduced cruising 
turbines, and these have been fitted on a large number of 


FIG. 8.—ARRANGEMENT OF MACHINERY IN A TORPEDO BOAT. PARSONS 


TURBINES. 
British warships—battleships, cruisers and torpedo craft. The 
usual practice has been to provide two cruising turbines, 
called, respectively, the high-pressure cruising turbine and the 
low-pressure cruising turbine, these turbines being placed at 
the forward end of the engine room and on separate shafts. 
(See Figs. 2, 4 and 6.) When the vessel is cruising and the 
engines require to develop only a small fraction of their full 
power, the steam is passed in series through the several tur- 
bines of the vessel in the following order: First, through the 
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high-pressure cruising turbne; then through the low-pressure 
cruising turbine; then through the high-pressure main tur- 
bine or turbines, and then through the low-pressure main tur- 
bines. When, however, the vessel is running at full, or 
nearly full, speed, and during reversing or maneuvering, the 
cruising turbines are put out of action and steam supplied 
direct to the main high-pressure turbine or turbines. Some- 
times only one cruising turbine is installed, as shown in 
Fig, 3. 

It has not been the practice to disconnect the shafts of the 
cruising turbines when these latter are not required, but to 
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FIG. 4.—ARRANGEMENT OF MACHINERY IN U. S. SCOUT-CRUISER CHESTER, 
PARSONS TURBINES, 

allow the rotors to rotate idly, and, in order to diminish the 

drag, to connect the turbines to the condenser so that the 

rotors rotate in the condenser vacuum, 

These cruising turbines have fulfilled the purpose for which 
they were originated, but their use involves several objections. 

In the first place their weight is considerable, and they are 
usually employed in warships in which weight is of great im- 
portance. The two cruising turbines of the Dreadnought are 
said to weigh together between 80 and go tons, which is a se- 
tious addition to the weight of machinery, when it is con- 
sidered that these turbines do not in any way assist the vessel 
at full speed. 

In the second place, the drag of the cruising turbines, when 
rotating idly, although small, is appreciable. 

In the third place, the cruising turbines increase the chance 
of air leakage into the condenser and involve two further 
elements, which require to be looked after and are liable to 
injury or breakdown; and although the cruising turbines can 
be very quickly cut out of action whenever required, it must 
be remembered that any accident to their rotors necessitating 
the stopping of these also necessitates the stopping of the 
turbines which drive the same propeller shaft until the dam- 
aged turbine can be uncoupled from the other. 

In the fourth place, when a longitudinal bulkhead sepa- 
rates the two cruising turbines one from the other, as shown 
in Fig. 6, and when, therefore, each is under independent con- 
trol, a certain amount of inconvenience must arise through 
each being dependent on the other, as either cruising turbine 
cannot be put into, or out of, action, without affecting the 
other, and also affecting both high-pressure turbines (if two 
are employed), 

The last objection could be got over by making each cruis- 
ing turbine independent of the other, although in this case 
nearly half the advantage of their employment would be lost. 

The British Admiralty have abandoned the use of cruising 
turbines in recently designed battleships and cruisers, although 
they are retained for some or all of the new destroyers. The 
cruising power of a destroyer is a smaller fraction of the 
full power than in a battleship, so that the advantage to be 
obtained by the use of cruising turbines would appear to be 
greater in the former than in the latter. Moreover, the tur- 
bines of a destroyer weigh considerably less than those in a 
battleship in proportion to the total engine power of the ves- 
sel, partly by reason of the greater speed of rotation, which 
can be adopted in the case of the destroyer, so that the gain 
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in weight by omitting the cruising turbines is proportionately 
less in the destroyer than in the battleship. 

To partly compensate for the omission of the cruising tur- 
bines in the new British battleships and cruisers, the main 
turbines are designed, at the expense of slightly extra weight, 
to better suit the conditions existing during cruising, and for 
higher speeds a by-pass arrangement is brought into use on 
the principle of that now well know in connection with Par- 
sons turbines employed on land. This by-pass device does 
not appear to be so suitable for use with marine turbines as 
for turbines driving electric generators, because, in the latter 


FIG. 5.—ARRANGEMENT OF MACHINERY IN U. S. SCOUT-CRUISER SALEM, 
CURTIS TURBINES. SAME IN TORPEDO CRAFT, 


case, constant speed is required at all powers, whereas in a 
ship-propulsion turbine the speed of rotation is less at low 
than at high powers. Now, the blade speed in a turbine de- 
pends on the speed of rotation of the rotor, and the desirable 
steam speed depends on the blade speed. The adoption of 
cruising turbines, by greatly increasing the number of stages, 
affects a very substantial decrease in the steam speed. A by- 
pass arrangement also affects the steam speeds, but in a 
somewhat unscientific manner and not to the same extent. 
The aggregate disadvantages of cruising turbines are, how- 
ever, so considerable that the substitution for them of a by- 
pass device in the case of battleships and cruisers is no: 
doubt justified. 

Cruising turbines have not, as far as the writer is aware, 
been employed with any except Parsons turbines. 


FIG. 6.—ARRANGEMENT OF MACHINERY IN A BATTLESHIP, PARSONS TURBINE. 


TURBO-ELECTRIC PROPULSION. 


Much dinscussion has recently taken place in Great Britain 
on the question of employing steam turbines to propel ves- 
sels, not by a direct drive, but by electric transmission of 
power. 

As is well known, the great difficulty in applying steam tur- 
bines to propel ships has resided in the fact that a high speed 
of rotation is desirable for the turbine, and a moderate or low 
speed of rotation for the propeller. In practice a compro- 
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mise has been struck, so that a reasonable propeller efficiency 
has been obtained combined with a fair efficiency in the tur- 
bine; but, nevertheless, the propeller efficiency has not been 
as high as would be expected had a lower rotative speed, com- 
bined with a different design of propeller been adopted, and 
the efficiency of the turbine has not been as great, nor has 
its weight and size been as low as could have been obtained 
had the turbine been allowed to rotate at a higher speed. 

To obtain high turbine efficiency, low turbine weight and 
bulk, and the maximum propeller efficiency, it has been pro- 
posed to employ a high-speed turbine or turbines to drive an 
electrical generator or generators, which supply current to 
motors driving one or more propeller shafts. The scheme is 
attractive, but on careful and unbiased consideration it does 
not appear to have the prospect of such extensive adoption as 
some of its advocates would have us believe. 

For cargo boats in which first cost and maximum economy 
are of primary importance, the turbo-electric drive would 


FIG. 7.—ARRANGEMENT OF MACHINERY IN A BATTLESHIP, IMPULSE 
TURBINES, , 


appear to offer the prospect of a reduced coal consumption, 
and, moreover, it might be possible to slightly reduce the 
space occupied by, and the weight of, the total propelling ma- 
chinery, including boilers, so that the dimensions of a vessel 
to carry a given weight or bulk of cargo could be very 
slightly reduced. The reduction in initial cost of hull and 
the saving in coal during working would not, however, in the 
writer’s opinion, be sufficient to compensate for the extra cost 
of the electrical machinery. In an estimate which the writer 
got out for the relative costs of two vessels to carry the same 
cargo, the one propelled by ordinary reciprocating engines, 
and the other using the turbo-electric system of propulsion, 
it appeared that the saving on the hull by adopting the latter 
system of propulsion would be about $1,947 (£400), but the 
extra cost of machinery would be about $43,799 (£9,000). 
The engine power in both cases was, or was equivalent to, 
2,000 indicated horsepower. The difference in coal economy 
cannot be accurately estimated, but it will be obvious that 
steamship owners will not pay a very large sum on additional 
outlay for a more complicated installation of machinery unless 
there is a reasonable chance that the saving in coal will re- 
coup them in 10 or 15 years. It must be remembered that a 
cargo steamer is usually lying at port during a considerable 
portion of her time. 

As regards the application of the turbo-electric drive to 
warships, warship machinery is at present much more ex- 
pensive than that of cargo boats; and the difference in initial 
cost between a direct-turbine drive and a turbo-electric drive 
would not be so great as to represent a serious obstacle to 
the adoption of the latter if it showed decided advantages in 


other respects. The engine-room weights per maximum 
horsepower in a warship are, however, so low that the adop- 
tion of the turbo-electric drive would very seriously increase 
them, and although greater economy could no doubt be se- 
cured, and the boiler-room weights consequently reduced, it 
is difficult to see how it would be possible to prevent a de- 
cided increase in the total weight of all the propelling ma- 
chinery. Less coal would be required to be carried with the 
turbo-electric drive for a given radius of action, but it does 
not appear that this would compensate for the extra weight 
of machinery, unless a radius of action were called for much 
greater than has been usual in the majority of recently-built 
battleships and cruisers. For torpedo craft the turbo-electric 
drive is quite out of the question. 

It should be noted that in recent British battleships and 
cruisers very good turbine and propeller efficiencies have been 
obtained, the high power of the vessels being conducive to: 
the obtaining of a low steam consumption combined with a 


FIG. 8.—ARRANGEMENT OF MACHINERY IN THE MAURETANIA, PARSONS 
TURBINES. 


speed of rotation enabling a very fair propeller efficiency to 
be obtained. 

Vice-Admiral Oram, engineer-in-chief of the British navy, 
in a recent address to the Junior Institution of Engineers 
(Great Britain), has stated that the British Admiralty have 
given careful consideration to the question of the turbo- 
electric drive, and he lets it be inferred that he does not, at 
present at least, consider it as desirable to adopt in any 
British warship. 

Fast passenger steamers may be said to be intermediate be- 
tween warships and cargo boats, as regards the weight of 
their machinery, so that their case need not be discussed. It 
appears extremely doubtful if the turbo-electric drive has. 
any chance of adoption for this class of vessels either. For 
special vessels, however, such, for example, as dredgers, in 
which the turbines and electric generators might be employed 
for two purposes, the turbo-electric drive appears to have 
special advantages, and its adoption in such special cases may 
be anticipated. 


GEARING. 


It is an old idea—which, however, is only now being tried— 
to gear down the speed of the turbine so that the propeller 
shaft can rotate at a very much lower speed than the turbine. 


- Gearing for the transmission of great powers is no doubt to 


be avoided where possible, but the advantages to be derived 
from its employment on turbine steamships are so great that 
it occasions some surprise that, until recently, no attempt 
seems to have been made to gear down a steam turbine for 
the propulsion of a ship. Experiments are, however, now 
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being made and will be watched with very great interest. It 
should be noted that the problem of gearing down the speed 
of a steam turbine is very different from the problem, which 
occupied the minds of engineers in the early days of steam 
propulsion, of gearing up the speed of a reciprocating engine. 


HYDRAULIC TRANSMISSION OF POWER, 


The Vulcan Company of Stettin, Germany, have recently 
devoted much time and money to research work on electric, 
hydraulic and other transmission gear for use on turbine 
steamships, and their Dr. Fottinger has recently invented an 
hydraulic reduction and reversing gear whereby it appears 
possible, with fair efficiency, to transmit the power of a high- 
speed turbine to a low-speed propeller shaft. The transmis- 
sion gear comprises a primary water turbine, mounted on 
the steam-turbine shaft, and a secondary water turbine, 
mounted on the propeller shaft. The primary water tur- 
bine converts the shaft power of the steam turbine into 
hydraulic power, which is reconverted into shaft power by 
the secondary water turbine. An efficiency of over 80 per- 
cent is said to have been abtained with this hydraulic gear. 


SCREW PROPELLERS, 


Much progress has been made during the past few years in 
ascertaining the best design and dimensions of propellers for 
use on ships propelled by steam turbines. The early turbine 
steamships had all two or more propellers on some, at least 
of their shafts—the destroyer Cobra had twelve propellers in 
all—but experience has shown that the best results are ob- 
tained with each shaft carrying one propeller only. The re- 
search work has no doubt involved much expense, but the 
results are most valuable. The shaft horsepower required to 
produce a given speed in a given type of vessel can now be 
estimated with much more reliance than was the case a few 
years ago. Higher propeller efficiencies than have yet been 
recorded for turbine steamships may yet be obtained with 
further experience and without the necessity of reducing the 
speed of rotation; but the same efficiency as is now obtained 
in certain classes of vessel driven by reciprocating engines 
rotating at 70 to 100 revolutions per minute can hardly be 
expected. 


Large Marine Gas Engines and Gas Producers. 


That producer-gas installations for marine work will be 
thoroughly investigated by the United States navy is evident 
from the attitude of H. I. Cone, engineer-in-chief of the 
Bureau of Steam Engineering, who makes the following rec- 
ommendation regarding this matter in his annual report: 

“The development of large gas-engine machinery operated 
in connection with gas producers is rapidly progressing. The 
Bureau is of the opinion that this prime mover is worthy of 
much more serious investigation and experiment than has yet 
been given it in our navy. 

“Tt is possible to design a marine plant composed of bitumi- 
nous coal-gas producers furnishing power to gas engines. 
There are several such plants already in existence; although 
- they are small, they prove the feasibility of extending this 
system of developing power to larger installations. Great pos- 
sibilities for improving the economical operation of machinery 
are offered by the producer-gas engine combination. We can- 
not afford to delay development of the gas engine for naval 
use until commercial gas-engine plants, directly adaptable to 
naval use, are regularly on the market, and it is, therefore, 
recommended that special authority be secured in the next 
appropriation act for the diversion of not more than $250,000 
of the appropriation “Steam Machinery’ for the purchase 
and installation of a producer-gas engine plant in one of our 


colliers, if at any time during the year such an expenditure is 
deemed advisable.” 


BRITISH SHIPBUILDING IN_ 1909. 


When reviewing a year ago the British shipbuilding of 1908 
we had to present a sorry record. The cost of building new 
merchant steamers declined fully 10 percent in that year. It 
cannot be said to have actually declined further in 1909, be- 
cause last year the tendency of the prices of material was 
upwards—at all events in the latter portion of the year. Yet it 
is probable that some contracts were booked at even lower 
prices than in 1908, so desirous were the builders in the first 
six months to obtain work to keep their plants going. In many 
cases it is admitted that orders were accepted below cost price 
—at all events without any allowance for establishment 
charges. Good-sized, well-found cargo-carrying steamers were 
booked as low as $24.58 (£5.5/—) per ton of deadweight capac- 
ity, and some even at $24.33 (£5), if not lower, though in the 
second half of the year higher prices were exacted. And per- 
haps the feature of the year has been the number of new con- 
tracts for cargo tramps that have been booked, though they do 
not yet appear in the records of launches. 

The output of 1909 is better than that of 1908, and the ad- 
vance is accounted for principally by cargo steamers. The 
attitude of the tramp owner is a fair clue to the condition of 
dhe shipping industry. Early in 1909 the owners of the better 
class of tramps began to make inquiries for prices, and soon 
began to place orders. Since then a good many contracts have 
been placed, and the shipyards are gradually coming back to 
normal. A feature of the 1909 shipbuilding trade was the 
improved relations between employers and men. The experi- 
ment in copartnery ownership made by Sir Christopher Fur- 
ness at Hartlepool is merely an experiment, but the note in 
all industrial negotiations just now is concilliation. The agree- 
ment between the Shipbuilding Employers’ Federation and 
the shipyard trade unions is working smoothly, and has settled 
a good many disputes that would in previous years have en- 
dangered the peace of the trade. The removal of the head- 
quarters of the Engineering Employers’ Federation from 
Glasgow to London will make that organization still more 
national in character, and a still more powerful influence for 
peace. 

The year has been notable for the performances of the 
Cunard liners Lusitania and Mauretania, which have proved 
themselves capable of fulfilling all the conditions of their con- 
tracts and more. They have proved that high speed can be 
combined with absolute regularity of running. None of the 
other big lines has yet followed the example of the Cunard 
Company in the matter of turbines, and the “combination” 
engine, though it is very successful in the New Zealand 
steamer Otaki, is still in abeyance. On the White Star liner 
Laurentic, in the Canadian service, it is understood to have 
proved as economical and efficient as the highest type of 
steamer with twin-screw reciprocating engines. The “com- 
bination” engine is, however, only a compromise. We still 
await a motor that will conjoin the merits of the fast-moving 
turbine and the slow-moving propeller, and that will dispense 
with the coal-steam boiler. 


CONDITIONS ON THE CLYDE. 
Turning first to the Clyde as the premier shipbuilding river 


_ of the kingdom, we find that some of the ground lost in 1908, 


when the production fell from the record of 620,000 tons to 
355,000, was regained in I909 by an increased tonnage of about 
48,000. This is not very much, but enough to encourage the 
belief that 1907 was the bottom of the period of depression, 
and that coming years will see a further improvement. The 
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figures for 1909, while better than those of previous year, are 
(except 1908) the lowest since 1897, and they are less by 
215,000 tons than the record of 1907. Several of the yards 

were idle for two or three months, but as trade improved they 
obtained orders, and as the year closed they had practically 
all, with one exception, something on the stocks. There were 
no labor troubles throughout the year. As to the output, I 
again adopt the very complete statistics collected by the 
Glasgow Herald, which I know to be reliable. 

The following table gives a summary of the work of each 
Clyde firm and also their tonnage for 1909: 


| 1909 1908 

Tons Tons. 
TRIGEIN Re OnpgaucoocnsouocosdeounGovadboacguaocAo oo 55,519 48,619 
Wim Denny) Bross)... ere. lee ete 33,391 20,875 
Wik, a bialliom, 02 (Cojanunong coop 00 ob Ho poonud ond On 06 28,859 11,386 
The)Fairfield(Companys...--.- 0.0 css eset 27,688 17,520 
‘Charles}Gonnell lea Coseenen eer ecihirr is: 25,468 30,698 
Ales ACE DUCE Sone ee elaine trek dumm 21,353 19,904 
Scotts’ Shipbuilding Co.. 21,259 4,171 
A. MacMillan & Son.. RE Notas LOO uae 19,637 9,715 
Greenock & Grangemouth Company gaddsosubedo odo on 17,526 6,524 
Barclay, Curle & Co.. o Es 15,250 38,810 
Clyde Shipbuilding Coe 13,305 7,201 
London and Chasey, Co. 128 1:2 OM etree 
A. Rodger & Co.. 11,339 1,801 
Napier & Miller.. 11,076 16,211 
Caird & Co.. SABA BO eon Ba tlie laa ind cr Gr aeusoe 10,883 16,723 
John Brown & Gow b 10,154 15,300 
D.&W. Henderson ‘& Co.. ten eis 7,625 17,805 
Wm. Beardmore & oh ApGocmosrohine 6,000 11,533 
Ailsa Shipbuilding Co.. 0 5,980 5,985 
Wm. Simons & Co ... 5,870 7,933 
Fleming & Ferguson 5,600 5,050 
RA Duncanvan Come cients: 822.2. meer cree 
Italia 2 Ceoocoovob do coooded odod075000.0000 conn 08 4,605 6,663 
WATTO WICC CO stereo ere receheenteonicts 2,488 2,813 
Mackie & Thomson PPI AU AUR sa peea eaters bans Pare ters 2,725 2,157 
er ZUSODSBLOSee eens caesarean eis : 2,480 3,086 
John Fullerton & Co.. 2,438 1,883 
Alley & MacLellan... 2,430 2,930 
The Campbeltown Co.. 254045 daneret sry 
Mechan & Sons.. SU i a fc aR an PA PIL 1,645 4,205 
A, & Jo Inglis. ¢200 2 sees essere 1,561 6,777 
The Ardrossan Co.. 1,464 1,517 
D. J. Dunlop & Co.. + 1,254 2,308 
George Brown & Co.. 1,193 978 
Scott & Sons.. Pn RICAN Rey Vai pe SEI att Rats oe eee 1,022 1,629 
D. M. Cumming... LRU O RAT apt 990 157 
Bow, McLachlan & Co.. tH RES RII et A xt 934 2,370 
Murdoch & Murray... eta baa OE aera eae 617 282 
Ritchie, Graham & Milne. . Sas Sern Ey Shaan atti 540 377 
John Reid & Co.. SCOR Ena Mobo Rao oao be 414 412 
William Fife & Son.. Ue Wea tre else mah eee 199 297 
B. Macgregor & Sons. Sento lec oona sacs oc MDttoS 157 314 
Other Firms.. HEB GRUDRUROE REDE Osa Ue SaaS 491 577 

403,187 355,586 


Clyde builders turn out many kinds of craft, and the fol- 
lowing table shows the types of vessels launched during the 
year: ; 


No. 

Tons 
Screw Steamer. 139 348,741 
WWE N8S060.000000 000800000000 90 00GN BO DU ODOGONO0DN 13 16,974 
Dredgers.... don AO aad nba Roos Babnarna 23 9,579 
Lighters and ISENIeSa0 00 vd00 bo Soop Od bao od OG UD OUUd DE 63 8,954 
shurpinersteamers serene monte unalone rir: 2 4,104 
IRoyitioyoast, GWA, Ai oc ou ou coco Ne bon GoSo'eg Ob ub4O09000 3 3,250 
TggrniNagstsiso boos 6 ao vodacd ducoooobuedn np ouvacued 2 3,032 
IFoppents tears Serpette en tiserciicist ker 4 2,980 
tW cons00 6000 Go00 bo COUN DoE CoOb ou cboUOpoobeD0NH 10 1,609 
PaddlelGteamerseereereai eerie tierce 4 1,539 
IROCKUCUEters ieee ree re tee Tee ia teniaislalielee eters 7 682 
iishingioteamers sere reecieeieeeetieiierciser air 6 648 
MLO? IEETEK 54 ob 0a 00,0n00 Gd0B00 GN.HOdu sO.000a00bGN0I00 54 543 
Sailingavachtsteeseee nmin chnr oc cieiocris te 20 333 
SfeambVachts eee rea ere other rites 2 189 
[Ugithiie tO. onobaaa ond daccas pa oh obo aie Bonpoato ne aaer 2 30 
354 403,187 


The year was not one of notable merchant vessels, either in 
size or design. There were seven launched of more than 
10,000 tons each, all representing the art of the builders and 
engineers at its best, but none marking an epoch. The follow- 
ing were some of the notable ships built in United Kingdom 
in 1909: 
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VESSEL. Tons. Builders of Vessel. 
Balmoral Cone Be Het ba, oa aie Pays store 13,100 | Fairfield Co. 
Orvieto.. Lanna oonbMaoaGonuda 12,130 | Workman, Clark & Co. 
Osterley. EPR veveterevatevatstovouare 12,129 | London & Glasgow Co. 
(OVE Orococde count AoNaaeenOt en 12,124 | Workman, Clark & Co. 
IM Eintalh inc gdoboaodoobpobcenadcoods 10,883 | Caird & Co. 
Ruahine 10,758 | Wm. Denny & Bros. 


There is not much of novelty in the Clyde details. Russell 
& Company turned out the largest tonnage on the river, im- 
proving on 1908 by about 7,000 tons. Denny & Bros. launched 
thirty-one vessels of 33,394 tons, a considerable proportion of 
the total being steamers for the Far East. They had only 
three turbine vessels—the destroyer Maori and two railway 
steamers for service on the Fleetwood and Belfast route. 
William Hamilton & Company launched four vessels on the 
Isherwood principle, for which the firm holds a license. The 
Fairfield Company launched three Queenborough-Flushing 
Channel steamers, one second-class cruiser, one destroyer, and 
one Union-Castle. mail liner. John Brown & Company 
launched three destroyers, a paddle steamer for the Thames, 
and a big twin-screw steamer for the Huddart-Parker Com- 
pany, of Melbourne. Yarrow & Company, specialists in light 
shipbuilding, turned out eight warships of the smaller types 
for four foreign governments, as well as boilers for a British 
destroyer and internal-combustion engines for two Austro- 
Hungarian gunboats. 

The tonnage of warships and turbine steamers was low, but 
in the case of warships the average will be kept up by the 
output of 1910. The Clyde obtained the contract for only one 
of the “contingent” battleships, but it received a large share 
of the work which the Admiralty allocated during last year. 
The battleship contract went to Beardmore’s, who are com- 
pleting the second-class cruiser Gloucester and laying down 
an improved sister ship. At Clydebank, John Brown & Com- 
pany have launched three of their six destroyers, and have 
three others, as well as the cruiser Bristol, on the stocks. At 
Fairfield the cruiser Glasgow is completing, one destroyer has 
been launched, and there are five to come for the British Gov- 
ernment and two for the Commonwealth of Australia. The 
London & Glasgow Shipbuilding Company have on hand the 
destroyer Rattlesnake and an improved Bristol cruiser. The 
engines for the former have been made by Yarrow & Com- 
pany, and those for the latter by John Brown & Company. 
A destroyer placed recently with A. & J. Inglis is taking 
shape on the berth. Yarrow & Company have two of ten 
Brazilian destroyers and some other light craft to launch. 
At Dumbarton, Denny & Company have completed the large 
destroyer Maori, and have three others still to launch, as well 
as one for Australia. At Greenock, Scotts’ Company are 
making progress with the battleship Colossus, the order for 
which was placed with them last summer. Of authorized 
Admiralty contracts not yet allocated there are the two 
Colonial battleships. 

There are not many merchant vessels of outstanding im- 
portance at present building on the Clyde. The Fairfield Com- 
pany have only destroyers on the stocks, the London & Glas- 
gow Company have no mercantile work, but at Pointhouse, 
A. & J. Inglis have a “MacBrane” Line steamer, an Italian 
railway steamer, and a passenger steamer for Australia. D. & 
W. Henderson have three vessels, each of 7,000 tons; Mackie 
& Thomson two trawlers and one small Booth Line steamer; 
Alex. Stephen & Sons, three steamers of 19,000 tons aggre- 
gate; Barclay, Curle & Company, three; Charles Connell & 
Company, a Donaldson liner and one other vessel, and John 
Brown & Company, a Harwich & Hook of Holland, steamer, 
and a steam yacht. At Renfrew, Lobnitz & Company are 
building a rock-cutter, a large hopper barge, a stern-wheeler, 
a gold dredger and a small barge, and Simons & Company two 
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dredgers. Napier & Miller, Old Kilpatrick, have four steamers 
on the stocks, making altogether about 11,600 tons. At Dum- 
barton, Denny & Bros. have on hand a steamer for the New 
Zealand Shipping Company, and a large vessel for P. Hender- 
son & Company’s line, and MacMullan & Son have two on the 
stocks and two to lay down, making altogether for Dumbarton 
a total of about 34,000 tons. The work is now fairly well 
distributed, but some of the smaller establishments have very 
little on hand. The yards in Greenock and Port-Glasgow have 
orders representing over 100,000 tons, but the work there has 
not been well distributed. Several of the eleven firms have 
almost fully-occupied berths where others have little or none. 
H. M. S. Colossus is in progress in the yard of Scotts’ Com- 
pany. The busiest firms are Russell & Company and William 
Hamilton & Company, more than half of the estimated tonnage 
being in these two yards. In both cases the vessels are cargo 
steamers for service in various parts of the world. Quite a 
number building by William Hamilton & Company are on the 
Isherwood system. On the lower Firth of Clyde there is not 
very much doing. The Ailsa Shipbuilding Company are build- 
ing at Ayr and Troon a passenger steamer of 1,850 tons, a 
ferry steamer of about 400, and a cargo steamer of 1,450. The 
Ardrossan Company have on hand a paddle steamer of 455 
tons and a cargo steamer of 750 tons, and the Campbeltown 
Company four steamers of about 13,000 tons. Altogether the 
work on hand on the river amounts to about 250,000 tons of 
merchant shipping and 73,000 tons of warships, a total of 
323,000 tons, as compared with a little over 300,000 in 1908. 


REPORTS FROM THE ENGLISH DISTRICTS. 
The English districts show better than at the end of the 
previous year. There has not been anything like the revival 
to bring the industry on the Northeast Coast back to normal: 


but there has been some recovery from the depression of . 


1908. There is a further decrease of tonnage on the Tyne— 
from 336,000 in 1907 to 210,000 in 1908, and to 199,000 in 1909, 
but the Wear advanced from 85,000 to 132,000, the Tees and 
Hartlepool from 96,000 to 122,000, the Mersey from 39,000 
to 85,000, and the Humber from 21,000 to 24,000 tons. The net 
English increase is nineteen vessels, 115,547 tons, and 194,200 
indicated horsepower. The improving conditions on the Wear 
and Tees are noteworthy, as these districts were harder hit 
by the depression than any others. They depend almost 
entirely on the building of cargo steamers, and they have 
nothing in the way of liners or special craft to keep them 
going. An advance of nearly 200,000 indicated horsepower in 
marine engines constructed occurred on the Tyne and at 
Barrow and Birkenhead. The increase of 84,000 on the Tyne 
was in destroyers, built by Palmer’s Company, cruiser turbines 
by the Wallsend Slipway Company, warship work done by the 
Parsons Company, and the increased number of steamers built 
at their own yard, which Swan, Hunter & Wigham Richard- 
son have engined. At Barrow and Birkenhead warship ma- 
chinery is also the distinguishing feature of the engineering 
returns. The following table summarizes the output of the 
several English districts: 


1909 1908 
: i 

Vessel. | Tons. | [.H. P.| Vessel. | Tons. | . H.P 

The"Tyne.. a aeriay 112 | 199,307 | 262,993 115 | 210,110 | 178,665 

The Wear.. aoe 57 | 132,633 | 95,556 40 | 85,351 | 81,803 

Tees and Hartlepool he 46 | 122,733 | 69,025 38 | 96,001 | 66,489 

Mersey to Solway...... 92 | 85,228 | 164,950 95 | 39,232 | 68,836 

Royal Dockyards........ 6/46/6120 | eee 5 | 43'060 || ar8) 
puhebeumberseeererer ee 72 | 24,414 | 35,375 98 | 21,714 | 27,720] 

English Channel........ 104 9,920 | 68,101 106 | 10,237 | 66,504 

pehevihamespeceeeee| 96 7,053 | 11,618 112 9,881 | 23,723 

Bristol Channel......... 57 5,399 762 14 2,106 443 

642 | 383,299 | 708,383 623 | 517,752 | 514,183 
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Notwithstanding improving trade the Tyne has failed to 
improve on its output for 1908, and as the tonnage for that 
year was a good deal less than that of 1907, the total for 1909 
was much under the capacity of the river. Swan, Hunter & 
Wigham Richardson again lead, with an output of 71,000 tons, 
somewhat less than 1908, but sufficient to give them second 
place for the world. In the tonnage of the district there are 
a cruiser, two scouts and six torpedo boat destroyers, while 
there is a large amount of naval work still on hand. In 
engineering, the Wallsend Slipway Company lead with 55,800 
indicated horsepower, included in which are the turbines for a 
cruiser. The Parsons Company have constructed only warship 
turbines during the year—for the Brazilian scouts built at 
Elswick and the battleship St. Vincent, built at Portsmouth 
dockyard. Prospects generally are improving, and there is a 
fair amount of work on hand. The following shows the out- 
put of each of the Tyne yards: 


1909 1908 
Vessel. 
Tons. | I. H. P Tons. | J. H.P. 
Swan Hunter, etc.. a 23 | 71,000 | 22,650 
The Northumberland (Conon OM 147.2 ere 
Hawthorn, Leslie & Co.......... 6 | 17,230 |} 41,500 
Armstrong Mibitwontheeenecnen er 10 | 15,964] ...... 
John Readhead & Sons........... 4 | 15,352 7,500 
Wood, Skinner & Co.. 5 SEE) | soocoo 
Tyne Shipbuilding Co.. 3 8,423 
Blyth Shipbuilding Com 10 6,276 
T. Stephenson & Co.. 1 4,386 
Smith’s Dock Co. . Ae nh 20 4,322 
Palmers Shipbuilding (Corn aaee 3 1,620 
J.P. Rennoldson & Sons........ 6 1,553 
Wm. Dobson & Co.. CE 1 SEW || ocoo0e 
J. T. Eltringham & Conteh 3 REY Ses an 
Hepple & Co.. Bone ee 8 795 1,740 
Wallsend Slipway. Goin SS ae en eeeerd | aon eae 55,800 
INSEasternliarinel Comin | enna |e 46,742 
LPeKEONS ANTANMS COoocoscanasascall noocos Wi onoaoe 36,500 
Shields Bogineetine( GO ssietecetl | Weare ted | lesen eye 7,360 
G. T. Grey.. oe ROW AGDOlharanDO. IP oosa ee 5,020 
Baird Bros. . aE AB Ho ans coker OA [Varese | Ieee eres 1,800 
Totals ska skeen Rene eee 112 | 199,397 | 262,996 | 210,110 | 178,665 
i 
The Tyne is, of course, the birthplace of the turbine. For 


marine purposes engines of this type were fitted to the his- 
toric Turbinia in 1894 by the inventor, the Hon. C. A. Parsons. 
Turbines of the largest size have been constructed in different 
engine works in the district for battleships and mercantile 
vessels, including those for the Mauretania, built by the 
Wallsend Slipway & Engineering Company. The same firm 
has machinery for the battleship Orion now in hand. Recent 
orders include turbine machinery for the new Armstrong 
Dreadnought from Hawthorn, Leslie & Company, who have 
already engined H. M. S. Temeraire and Collingwood. Boil- 
ers and reciprocating engines of the largest size are con- 
structed by several firms, while the premises of the North 
Eastern Marine Engineering Company, which claims the larg- 
est output of marine boilers and reciprocating engines of any 
firm in the world, are situated at Wallsend-on-Tyne. 

The majority of the Wear yards did a good deal better 
than 1908, although there seems to be a falling off in turret 
steamers, of which there are only two in Messrs. Doxford’s 
list. This firm also launched the self-discharging collier Pal- 
lion, equipped with belt-discharging appliances which deliver 
the coal into barges.. Anothe1 interesting vessel is the Mon- 
toria, built by Osborne, Graham & Company, on a new princi- 
ple—that of longitudinally grooved sides, which enable the 
vessel to steam at a given speed with less horsepower than 
would otherwise have been required. The Wear tonnage for 
the year shows a marked improvement over 1908, which was 
less than a third of the year before, and prospects are im- 
proving. Quite a number of orders were booked in the 
autumn, and most of the yards are now fairly busy. The fol- 
lowing shows the output of the several Wear yards: 
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deal of overhauling and fitting torpedo craft. The Medway 
yard at Chatham has built no armored vessel since 1906, but 


1909 1908 does heavy repairs and refits, and last year constructed sub- 
Vessel marines: 
Tons. |I.H.P.] Tons. |1I.H. P : 
Short Bee eee 3 30837 mee nNNGee ; B00 PortsmoutH | CHATHAM PEMBROKE |DEVONPORT SHEERNESS 
J. L. Thompson & Sons.. 5 MEE || Soooc0 YEAR. ————— 
The Sunderland Co.. 009000 6 3,296 | ...... : . : : 
R. Thompson & Cone a eae be 6 HSM | coo Ves. | Tons. | Ves. | Tons. | Ves. | Tons. | Ves. | Tons. | Ves. | Tons 
Barra © Song 00 2 B63 || Sacon0 == 
b de fain 2 SyNou oo cancco conn St) CAWPAD HH Goaca0 | UG IP oc0000 
jdm Grane SoiGnceccea Gi, GARE ccc! B20 || eeanec 1909 | 1 | 20,2501 2 | 12] 2 | 6,720] 1 | 19,000] .. | ...... 
Osbourne, Graham & Co.... .:.. Sl BORD sccooe |} BBY |] cocoon 1908 1 19,250} 2 630) 1 3,300} 1 ID ARN! 55 |] coooas 
W. Pickersgill! & Sons............ 31] KOM || scooce || BME! concce 1907 1 TESA) o6 |] cocoa, 1 14,600) 1 AAO oo |) soooge 
John Blumer & Co............ : || DEB cosoco || GPWD I) coscon 1906 1 17,900) 1 HAO) a6 |} coag0r 1 1'45600 | eee eras 
ieperiestmanied Comment en Bll RBI! | occooo ) BY I nogsoe 1905 Sen || pogene 1 16,350} 1 13,550) 1 MBB] 56 |) cocoon 
Sir Jenncs Laing C2 Sew c000000e5|| oaccne || cac00e || easqce || CAE || coonac 1904 2 32,700) 1 10,850} 1 135550 een |bractecice arses Ito 
N. E. Marine Company . *23,440 1903 1 CU "5 oul egaseoal| ees tedobend 1 16,350) 2 2,140 
John Dickinson & Sons......... | ...... 11,683 1902 wonllwsoomac 2 20,880) 1 9,800} 2 2.0880 een | eee 
(Cea Clg IWitlnoosocpocoedval oncoso 22,400 1901 1 9,800) 1 14,000} 2 23,900} 1 14,000 3 3,210 
Richardsons, Westgarth & Co. ae *6,900 1900 1 AND} 0 |] ocnsocll co |} ccooedl! op || cococ0 3 3,030 
WECCalEmeEl Rell ~Esoooogeca0Kcel| aeoneo |} nooono || G80) |] doodon 8,880 
57 | 132,633 | 95,556 | 85,351 | 81,803 » : : 
The battleship Orion is on the stocks at Portsmouth, and 


* Sunderland only. 


The revival in trade also affected the Tees and Hartlepool] 
district, though not quite so strongly as on the Wear. The 
total for the year, while better than that of 1908, is only about 
half that of 1907. The following shows the output of the 


several Tees and Hartlepool yards: 


1909 1908 
Vessel. 
Atop, |] WSIS |} Wome, |} Il Se 12 
William Gray & Co.. i 8 | 30,517 | 17,300 | 25,071 | 17,764 
Trvine’s Shipbuilding Com 5a TUL |] BOAO scos00 
ley 2 Sey o500000 000000000 4) 1659398) So... 
Richardson, Duck & Co.......... 8 |} BGG |) sooboe 
Sir Raylton Dixon & Co.......... @ |] WAN cocacs 
Graigaghayloricca Comseeeeieiieninn 4 9,368 
R. Craggs & Sons.. 2 4,972 
W.. Harkness & Son.......... ay 83 2,544 
Richardsons, Westgarth & Co.....] ...... | ...:.. 
EMP ee (Ooggandecddacodsooues lmmeconbe |enonees 93, 075 
46 | 122,733 | 69,025 | 96,061 , 66,489 


The following shows detailed output of the Northwest yards: 


the armored cruiser Lion on the stocks at Devonport, the scout 
cruiser Blonde on the stocks at Pembroke, and two submarines 
at Chatham. 


CONSTRUCTION IN IRISH YARDS, 


We turn now to the Irish shipyards, and find that 1909 was 
one of the years in which Harland & Wolff do not appear 
among the first two or three firms in the volume of tonnage 
launched. The place at the top is now taken by Workman, 
Clark & Company, although their output of 88,952 tons is short 
of the figures which usually takes first place. Meantime Har- 
land & Wolff’s yard has been arranged to make room for the 
two 45,000-ton White Star Liners Olympic and Titanic, both 
of which will probably figure in the r910 return of launches; 
and besides these the firm have quite a number of large liners 
on hand. The following shows the output of the Irish yards: 


1909 1908 
Vessel. 

Tons. |I.H.P.| Tons i, 181, 1 

Vickers, Sons & Maxim.......... 6 | 60,200 | 122,110 | 12,487 | 58,850 
Cammell, Laird & Go............ 30 | 19,707 | 40,234 | 19,142 7,520 
W. J. Yarwood & Sons........... 12 1,789 396 1,744 806 
Lytham Shipbuilding Co.......... 17 1,597 1,690 1,637 1,660 
Abdella & Mitchell.............. 2 170 520 IPB || coacce 
® thershirms tenner cette 25 WAG caocae OUP AAl aoe one 
92 | 85,228 | 164,950 | 39,232 | 68,836 


OUTPUT OF THE ADMIRALTY DOCKYARDS. 

The output of the Admiralty Naval Dockyards was 46,612 

tons displacement in six vessels, as compared with 43,060 tons 
displacement in 1908. The details are summarized below: 


VESSEL. Type. Tons. 1, 18f, IP. Built at 
Neptune. Battleship....... 20,250 27,000 | Portsmouth. 
Tmaeratisablews Arm. Cruiser.... 19,000 43,000 | Devonport. 
Bellonatepe eerie Scout Cruiser... . 3,360 18,000 | Pembroke. 
Blanche .....-| Scout Cruiser... 3,360 18,000 | Pembroke. 
Two Vessels.........| Submarines..... G42) ere tas Chatham. 

46.612 


Machinery all contract. 


In the following table the production of each of the estab- 
lishments is compared with the totals for the nine preceding 


years. 


Sheerness is not now a building yard, but does a great 


1909 1908 
Vessel. 2 

SNe, |} 1 181 |) Wows, | Ist, 1 

Workman, Clark & Co....... Phe 16 | 88,952 | 76,550 | 50,303 | 38,400 
EfarlandtéaWoltt-eeeeeerr ener 6 | 29,708 | 46,250 | 106,528 | 65,840 
Dublin Dockyard Co.. 5 USO |) cooues NEVES |) Soos0 
Larne Shipbul anes Co. 8 400M ersacer: PPR |) sooo 
Tyrrel & Sons.. , 2 SLi aasoened maaosoan |Moooee f 
MacColl¥&tCoteerprer ni ni tren racnine, | aes OH) || cnocos 1,250 
37 | 120,904 | 123,750 | 158,626 | 105,490 


The Dublin Dockyard Company, it should be noted, launched 
recently a noteworthy twin-screw coal elevator for the London 
& North Western Railway Company, for special service in 
Holyhead Harbor. This vessel, which is named Herald, is 
for coaling the steamers of the company’s fleet, about twenty 
of which require to be coaled daily. It is calculated that the 
coaling of each vessel’s bunkers from the new steamer will 
occupy only from ten to twenty minutes. 


SUM MARY. 

We can now sum up the production of the United Kingdom. 
The following table shows increases of tonnages and horse- 
power in Scotland and England, decreased tonnage and in- 
creased horsepower in Ireland: 


1909 1908 
Vessel. | Tons. | I. H.P.| Vessel. | Tons. | I. H. P. 
Scotland sseereeeenerecer 418 | 427,325 | 638,310 680 | 400,194 | 528,872 
long eMeh, 5960 0000000000 642 | 633,299 | 708,383 623 | 517,752 | 514,183 
Treland hays en eae 37 | 120,904 | 123,750 22 | 158,626 | 105,490 
Wh IK, IRAN. 6 coco cc 008 1097 |1181528 |1470443 1325 |1076572 |1148545 
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S. S. HERMAN FRASCH. 


The Herman Frasch is a single-screw steamship, constructed 
by the Fore River Shipbuilding Company, Quincy, Mass., to. 
the highest class in the American Bureau of Shipping and 
British Corporation Registry. The vessel is of the single-deck 
type, constructed with Simpson patent topside tanks, forming 
three large self-trimming cargo holds, each operated by twin 
hatchways haying the De Russett patent covers. 

The after part is built up to form a long poop with Liver- 
pool house on top, in which are berthed the engineer officers 
and their assistants. A short bridge, with bridge house, is ar- 
ranged forward of amidships, with quarters for the captain, 
navigating officers, saloon, chart room, pilot house. etc., while 
forward the vessel is built up to form a topgallant forecastle, 
with anchor-handling appliances. 

The-Herman Frasch has a straight stem and semi-elliptical 
stern, has the machinery arranged aft, and is rigged with 


* 
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THE HULL. 


The keel plate is 47 inches wide by 35 pounds for half the 
length amidships and aft, reduced to 29 pounds at the forward 
end. The center keelson, which is continuous, is 42 inches by 
19 pounds for half the length amidships, reduced to 15 pounds. 
at the ends. In the machinery space it is 70 inches by 19, 
pounds. The double angles joining the center keelson to the 
keel plate are 6 inches by 4 inches by 14.3 pounds for half the 
length, reduced to 12.3 pounds at the ends. There are also 
double angles at 'the top of the center keelson, 314 inches by 3. 
inches by 9.1 pounds amidships, reduced to 7.9 pounds at the 
ends. 

In addition to the center keelson there are two intercostali 
longitudinals on each side of the center keelson. These are 
of 15-pound plate for half the length amidships, reduced to 13 
pounds at the ends. The floors are continuous, of 15-pound 
plate for half the length amidships, and of 13-pound plate at 
the ends. There are five water-tight bulkheads, the lower half 


LAUNCH OF THE HERMAN FRASCH. 


three pole masts, from the tops of the forward two of which 
there is rigged a wireless telegraphy outfit. 

The vessel has been designed specially for the carriage and 
operation of bulk freight expeditiously, and for this purpose is 
fitted with kingposts, operating twin booms, on which are car- 
ried the Spencer-Miller patent marine transfer, capable of dis- 
charging the cargo at a rate of over 300 tons per hour. 

The principal dimensions are as follows: 


Weng thi overiall Ree eet aoa eee er ns Olaeets 

Length between perpendiculars........ were) GASeneets 
iBreadthaeenrereccreat SEPT SA aoe choc 48 feet 3 inches. 
Depth navi nies eit eae eae teeets 30 feet. 

Dratt | isi sara sctails cisiaretae ies recitation 23 feet 6 inches. 
Boadsidisplaccmenteaeer ee ee eerie . 8.770 tons. 
Indicated@horsepower- eee eee Ee LOO 

Speed! sitiickaceeakis eae coe ROLE 10.5 knots. 


being constructed of 14-pound plate and the upper half of 
12-pound plate. There are both vertical and horizontal stif- 
feners. The vertical stiffeners are 7-inch by 3.45-inch by 3.45- 
inch by 20.9-pound channels, spaced 24 inches apart. There 
are three horizontal stiffeners on each bulkhead, of the same- 
size channel bars as the vertical stiffeners. The bulkheads are 
bracketed to the inner bottom, but are joined to the deck: 
simply by double angles. 

The frames, up to the top-side tanks, are 8-inch by 3%4-inch: 
by 3%-inch by 25.2-pound channel bars, spaced 24 inches apart 
throughout. In 'the top-side tanks they are 6-inch by 3%4-inch: 
by 3%-inch by 15-pound channels. Inthe peak tanks the frames 
consist of 6-inch by 3%4-inch by 11.7-pound angles, with 3%4- 
inch by 3-inch by 7.9-pound reverse bars. The frames are 
bracketed to the inner bottom by 15-pound brackets, and mid- 
way between the margin plate and top-side tank there is a. 


FEBRUARY, IQIO. International Marine Engineering 67 


INTERIOR OF ONE OF THE MAIN HOLDS OF THE HERMAN FRASCH. 
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THE MAIN ENGINE WITH CONDENSER AND DIRECT-CONNECTED AIR AND BILGE PUMPS. 


15-pound intercostal stringer, joined to the shell plating by 
3Y%-inch by 3-inch by 7.9-pound single intercostal angles, and 
carrying at the inner edge a continuous 7-inch by 3.45-inch by 
3.45-inch by 20.9-pound channel. 

The garboard strake of plating is 65 inches by 23 pounds for 
half the length amidships, reduced to 18 pounds at the ends. 
The bottom plating is 65 inches by 21 pounds for half the 
length amidships, reduced to 18 pounds at the ends. The bilge 
strake is 25 pounds for half the length amidships, reduced to 
18 pounds at the ends. The side plating is 60 inches by 23 
pounds for half the length amidships, reduced to 18 pounds at 
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PLAN SHOWING ARRANGEMENT OF THE ENGINE ROOM. 


the ends, while the sheer strake is 42 inches by 34 pounds for 
half the length amidships, reduced to 18 pounds at the ends. 

The top-side tank is formed of 14-pound plate for half the 
length amidships, reduced to 12 pounds at the ends. The plat- 
ing is riveted to 34-inch by 3%-inch by 9.8-pound angle-bars, 
spaced on every frame. These bars are braced to the main 
deck beam brackets by angle-bars, 6 inches by 3% inches by 3% 
inches by 15 pounds on every frame. 

The spar deck beams consist of 6-inch by 3!4-inch by 3%- 
inch by 15-pound channels on every frame. The spar deck is a 
complete steel deck throughout, the stringer plate being 48 
inches by 28 inches for half the length amidships, reduced to 36 
inches by 20 pounds at the ends. The deck plating is 14 pounds 
for half the length, reduced to 12 pounds at the end, while the 
plating next to the hatches is 18 pounds amidships, reduced to 
16 pounds at the ends. 

There are six cargo hatches, 14 feet by 26 feet, two to each 
hold. 

THE BOILERS. 


Steam is supplied by three single-ended Scotch boilers, de- 
signed for a working pressure of 180 pounds per square inch. 
The boilers are 13 feet 9 inches mean diameter and 11 feet 10 
inches long. Each has three corrugated furnaces, 42 inches 
inside diameter, leading to separate combustion chambers. The 
grates are 4 feet 9 inches long, and the grate area for each boiler 
50 square feet. There are three hundred and one, 2%4 inches 
outside diameter, .12 inches thick, ordinary charcoal iron tubes; 
forty-three, 214 inches outside diameter, stay tubes, .259 inch 
thick at the bottom of the thread, and twenty-four, 214 inches 
outside diameter, marginal stay tubes, .38 inch thick to the 
bottom of the thread, making a total of 368 tubes in each boiler. 
The heating surface of the tubes is 1,821 square feet; of the 
furnaces, 132 square feet; of the combustion chambers, 214 
square feet, making a total of 2,167 square feet. The ratio of 
heating surface to grate area is, therefore, 43.4 to 1. The tube 
area in each boiler is 9.82 square feet, mkaing a ratio of grate 
area to tube area of 5.09. 

The shells of the boilers are in two courses of 1 5/16-inch 
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plate. The girth seams are double-riveted lap joints, with 
1%4-inch diameter rivets spaced about 37% inches. The longi- 
tudinal joints are triple-riveted, double-butt strap joints, 
fastened with 14-inch rivets, the inner rows being spaced 4 
inches and the outer 8 inches between centers. The efficiency 
of the plate in this joint is 83.6 percent and of the rivets 92.7 
percent. The lower half of the back head is 15/16 inch thick 
and the upper half 54 inch. The front head is 15/16 inch thick. 
Above the tubes the heads are stayed by nineteen through 
stays, 27/16 inches diameter. There are also two of the same 
sized stays below the tubes above the center furnace, while 
below the furnace, between the center and outer ones, on each 
side are three 27/16-inch through stays, and above the outer 
furnaces on each side one 11%4-inch stay. The stay-bolts in the 
combustion chamber are 15% inches diameter, spaced 734 inches, 
both vertically and horizontally. 


THE MAIN ENGINES AND AUXILIARIES. 


The main engines consist of one set of triple-expansion 
engines, with cylinders 25 inches, 41 inches and 68 inches 
diameter and 48-inch stroke. 

The condenser, which is mounted on brackets on the columns 
of the engine, is cylindrical, 4 feet in diameter and 11 feet long 
between the tube sheets. It has a total cooling surface of 
3,010.84 square feet. The air pump, 24 inches by 20 inches, and 
two bilge pumps, 474 inches by 20 inches, are driven direct from 
the low-pressure cross-head. There is a centrifugal circulating 
pump, driven by an 8-inch by 8-inch engine, with a 12-inch 
suction and discharge. 

The auxiliaries include two high-pressure feed pumps of the 
Worthington Admiralty pattern, 10 inches by 7 inches by Io 
inches; two Worthington ballast pumps, vertical duplex, 10 
inches by 12 inches by 10 inches; one salt-water deck service 
and fire pump, 6 inches by 4 inches by 6 inches, and one fresh- 
water pump, 3%4 inches by 4 inches by 4 inches, the two latter 
being of Worthington’s make. There is an auxiliary condenser 
with 700 square feet of cooling surface, the pump for this being 
6 inches by 6 inches. In addition to the high-pressure feed 
pumps there is one Hancock injector, with a 2-inch suction 
and a 2-inch discharge for the main boilers. 

The electrical equipment includes one 15-kilowatt, 115-volt, 
direct-connected General Electric Company’s marine gener- 
ating set. A steam heating system is installed throughout the 
living quarters. 

The cargo is handled by the Spencer-Miller marine transfer 
system, the installation including ten Lidgerwood hoists, each 
operating a 34-yard clam-shell bucket, capable of discharging 
50 tons per hour per hatch. Therefore, the cargo can be dis- 
charged at the rate of over 300 tons per hour. 

The deck machinery consists of a Hyde steam windlass, a 
Hyde steam capstan, located on the poop, and a steam steering 
gear. There are also two double-drum winches located on 
the poop. 

The total bunker capacity is 700 tons. Provision is made 
for 2,000 tons of water ballast and 125 tons of fresh water and 
stores, making the total deadweight capacity 6,125 tons. 


Experiments with Oil Fuel Burners. 


During the past year experiments were made by the Bureau 
of Steam Engineering, United States navy, with an installation 
for burning oil fuel on board the monitor Cheyenne. 
system used was one in which the oil is atomized by com- 
pressed air after having first been passed through heaters. 

In his annual report, Engineer-in-Chief H. I. Cone states 
that the results of the experiments were very satisfactory, and 
the installation has increased the ability of the vessel to main- 
tain a constant steam pressure and to develop a high power for 
long priods without tiring out the personnel. 


The - 


The Bureau has concluded, however, that this system is not 
the most desirable for use in naval vessels on account of the 
weight and space required for the necessary air compressors, 
and also on account of the desirability of having the heavier 
vessels so fitted that either oil or coal, or both fuels in combina- 
tion, may be used, as desired, as coal can be obtained 
wherever a ship may go, while the ports at which oil fuel may 
be obtained are limited. With this latter consideration in 
view, the Bureau is fitting in larger vessels only such oil fuel 
systems as operate by mechanical atomization of the fuel 
under high temperatures, the necessary air for the combustion 
being..supplied by the regular forced-draft blowers of the 
vessel, 


A Submarine Armored Cruiser of 4,500 Tons. 


BY N. PORTUGALOF, 


After the Russo-Japanese war there arose in the Russian 
fleet, principally among the younger members of the crews, 
a sense of the necessity for fundamental reforms in all the 
branches of the naval department in order to avoid further 
defeats. Russia has three separate seas washing shores which 
are of great importance to her, and since she has no inter- 
mediate bases, there is no immediate possibility of forming in 
these seas fleets exceeding in size and strength those of her 
neighbors. Recognizing this peculiarity of geographical situa- 
tion, there exists in Russia a considerable party which is 
working to develop the various lines of naval power to meet it. 
The latest novelty in this direction is a project for a sub- 
marine cruiser of 4,500 tons, invented by the naval engineer 
B. Shuravleff, who formerly worked on the augmentation of 
the seagoing capacity of modern battleships, and succeeded 
in having his ideas applied on the new Russian ships which 
have recently been laid down. 

His project for a submarine cruiser has for its object the 
building of a ship capable of acting in the Baltic Sea, as well 
as in the Pacific, in view of which it has—in comparison with 
other submarines—a very low hull (only 25 feet from keel 
to top of conning tower), with a displacement of 4,500 tons. 
This makes it possible for the cruiser in question to attack 
ships of the line even in the shallow waters of the Baltic. If 
we take into consideration the latter purpose the submarine 
has a tremendous sea-going capacity; 7. e., 18,000 miles, which 
is of immense importance for Russia, inasmuch as she has 
only one naval base in the Far East—Vladivostok—with the 
probable necessity for sending ships from the Baltic. 

The speed of the cruiser makes it possible for it to act 
against large ships, as it is designed for a speed of 26 knots 
under water. 

For defense against the smaller shells of the enemy, if for 
some reason the cruiser should not be able to dive in time, 
it has a 2-inch armored deck, with an incline of 3% inches 
and an interior shell of 34 inch, which permits of its diving 
even in case of injury to the fastenings of the armored deck. 

The armament consists of thirty-six torpedo guns of recent 
construction, convenient for holding torpedos for a consider- 
able time, and which have at the same time a wide range of 
fire. Besides torpedoes the cruiser also carries about 200 float- 
ing mines, which can be placed either under or on the water. 
For a secondary battery the cruiser has five 4.75-inch quick- 
firing guns, located in a revolving turret. 

A special construction of the Kingston valves and tanks 
permits quick diving and gives the vessel a light balance. 

The naval engineer Shuravleff has designed three variations 
of this cruiser: One fitted exclusively with Diesel internal- 
combustion engines, which are being used more and more in 
the Russian fleet, and two with Curtis turbines and White- 
Forster boilers, the latter being well known in the English © 
fleet, and new ones of the Russian inventor Tabulevitsch. 
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In the two latter variations of the cruiser there exists a spe- 
cial arrangement for the economic speed, which allows the 
cruiser the same sea-going capacity as it has with. internal- 
combustion engines alone; 7. e., 18,000 miles. 

Not only would such a submarine cruiser afford comparative 
safety against the enemy, but its comparatively large tonnage, 
allowing to be manned for a considerable time, thus removing 
one of the principal defects met with in submarines; 7. e., the 
impossibility of action when same are at a distance from their 
base of operation. This indicates the possibility of a sub- 
marine fleet which shall have all the properties. of an ideal 
fleet. 


25=Ton Steam Traveling Wharf Crane. 


A 25-ton steam traveling wharf crane, which is of some- 
what special construction, has recently been built by Alex. 
Chaplin & Company, of Govan, Glasgow, and has been erected 
at the Prince’s Dock Berth of the Allan Line steamers, which 
is a very short distance from the company’s works. The con- 
ditions as regards space were not particularly favorable, and 
this fact, together with the great height of the steamers now 


SPECIAL TYPE OF WHARF CRANE. 


in use in the American trade, made it necessary to adopt the 
special design shown. The crane is built to travel on rails 
of r1-foot gage, the carriage being mounted upon sixteen 
wheels, so as to distribute the weight of the crane, which with 
the load is more than 200 tons, over as large an area of the 
quay wall as possible. Upon this carriage the structure of 
the crane is built. The height of the tower, which has vertical 
sides, is 50 feet above the rails, which allows it to carry the 
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jib clear of the sides of the highest vessels. At the top of this 
tower the jib is built outwards, to give a radius of 40 feet, 
and the height of the end of the jib is 75"feet above the rails. 

On account of its great height and narrow base the stability 
had to be carefully considered. The machinery and the back- 
balance weights are placed immediately above the traveling 
carriage, and in this way the center of gravity of the crane is 
kept low. The driver’s cabin is erected at the level of the 
spring of the jib, and from it all the motions are easily 
worked. At the rear and at the same level another strong 
platform is erected, which carries the boiler, water tank and 
coal bunker. In accordance with the practice which has been 
largely adopted by the builders, a separate set of engines is 


- used for each motion. 


Contracts for the Argentine battleships, proposals for 
which have been under consideration for some time, have been 
placed in the United States. Both ships are to be built from 
plans submitted by the Fore River Shipbuilding Company, 
Quincy, Mass. Only one of the ships will be built by the Fore 
River Company, however, since it is stipulated that not more 
than one vessel shall be built in the same yard. The other 
vessel will be built by the New York Shipbuilding Company, 
Camden, N. J., and the machinery for both will probably be 
built by the Fore River Shipbuilding Company. 


The Canadian naval programme, as outlined in the Naval 
Defense Bill recently presented by Sir Wilfred Laurier, pro- 
vides for four 4,800-ton protected cruisers, one 3,300-ton un- 
armored cruiser and six destroyers of the improved river type. 
According to the Premier’s estimate the construction of these 
vessels in Great Britain would cost slightly more than $11,000,- 
000, and about one-third more if built in Canada. It is the in- 
tention, if possible, to have the ships built in Canada, and if 
this is done the shipbuilding industry there will be placed on a 
desirable footing, since there is already a law under which the 
Government pays practically the whole of the annual interest 
charges on the capital invested in drydocks. Moreover, in 
addition to this it is expected that a bounty on shipbuilding 
will also be provided. 


From the returns compiled by “Lloyd’s Register of 
Shipping,” it appears that, including warships, there were 331 
vessels of 913,374 gross tons under construction in the United 
Kingdom at the close of the quarter ending Dec. 31, 1909. Of 
this, 298 vessels, aggregating 908,373 gross tons, were steel 
steamers. The tonnage now under construction is about 135,- 
coo tons more than that which was in hand at the end of the 
last quarter, and about 149,000 tons more than that building 
twelve months ago. 


The co-partnership arrangement entered into a year ago 
between Sir Christopher Furness and his employees has 
proved successful and is to be continued. The experiment 
was originally undertaken for a year, and at the outset it was 
looked upon with doubt by the trades unions, where it was 
feared that the supposed beneficiaries would be committed to 
more work for the old rate of pay. While this doubt has not 
been entirely dispelled, the employees say that such excellent 
results have been obtained that they are anxious for a further 
trial. Even during the first year the returns which the work- 
men had received on their cash investments in the concern 
have amounted to a moderate increase in wages. Since the 
outlook for shipbuilding in Great Britain is now brighter than 
it has been in many years, the development of the plan will be 
watched with interest. It will be remembered that the work- 
men shareholders were to receive a 4 percent dividend on their 
share of the capital, while the ordinary shareholders were to 
be paid at the rate of 5 percent. 
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are as strong as Carbon Steel 
Forgings. | 


The frames shown here are part of an order for six Mallet Compound 
Locomotives now building at the Schenectady works of the American 
Locomotive Company for the Delaware and Hudson Railroad. Each loco- 
motive requires four frames, and each frame weighs about 8,000 pounds. 
The castings are 30’ 4” long and the average tensile strength (on ten frames) 
is 80,975 pounds per square inch; the elastic limit is 45,024 pounds. 

These locomotives will weigh, when completed, 414,000 pounds each. 

The use of Vanadium in the most important parts of new locomotives 
results trom the recognition of this element as ‘‘The Master Alloy’’ in the 
improvement of modern steel. 


AMERICAN VANADIUM COMPANY 


318 FRICK BUILDING 
PITTSBURGH, PA. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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VICTOR VANADIUM 
NON-CORROSIVE METAL 


Is non-tarnishing and takes a very bright silver polish. All 
nickel-plated metal tarnishes, peels and wears off in a short 
time, and must be continually polished and re-plated. This 
metal always retains its bright lustre, and, being the genuine 
metal throughout, cannot peel. | 
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Is non-susceptible to all vegetable and mineral acids, except 
nitric acid, and will not corrode or rust in salt water. 


Is stronger than bronze or mild steel, having an elastic limit 
of 45,000 lbs., and a tensile strength of 66,000 lbs. 


Extract from New York newspaper at the time of the burning 
of the vessel General S/Jocum, several years ago, when the sacri- 
fice of hundreds of lives caused a general demand for better 
fire-appliances on salt water vessels: 


“Many familiar with fire apparatus have said 
that the hose used on the S/ocum would not with- 
stand the slightest pressure, but there is no hose 
manufactured that cannot stand a pressure of 
at least one hundred pounds, and the whole 
point is lost sight of in an argument along this 
line. The fact is, that whether the hose cost 
sixteen cents per foot, or one dollar and fifty 
cents, it is the corrosion that prevents it being 
serviceable on the occasion when it is desperately 
needed. The Valves and the standpipes are 
sometimes of brass, oftener of brass and iron, 
which after a few months in service on the boats 
become corroded from the effects of the salt 
water, which causes rust, and the corrosion 
around the couplings rots and weakens the 
fabric so that if the valve is in condition to let 
on the water, as evidence has been given to show 
that it was, when the water is turned on the 
hose is forced from the couplings and becomes 
useless. 


“The way to obviate the possibility of ac- 
cidents to such fire appliances in the future, is 
to see to it that valves and couplings are made 
of a non-corrosive metal, such for instance as 
the Victor Non-Corrosive Metal, which has 
been on the market for some time, and has been 
adopted and in use by the United States Gov- 
ernment on such torpedo boats as the Fu/ton 
and the O’Brien, and is called for by the New 
York Fire Department in its specifications for 
Fire Hose,who are ever alert to adopt practical 
benefits to its service. 

“Tt is not strange that the managers of steam- 
boats, and even fire experts and members of 
the Fire Department, are not familiar with this 
metal, as it is comparatively of recent produc- 
tion, but there is no question of the fact that 
its use on salt water craft generally would pre- 
clude the possibility of another such a failure 
of the the fire appliance to work, as occurred 
on the Slocum.” 


VANADIUM METALS COMPANY 


Frick Building, Pittsburgh, Pa., U.S. A. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS.* 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repaits. 


A Leaky Feed Heater. 


The following incident occurred on a trial trip of the tug 
C——————_———.. At the back of the engine a feed heater 
was placed between the low-pressure cylinder and the con- 
denser; the feed water was forced by the feed pump through 
copper tubes, attached to two tube plates, which were bolted 
to the cover of the feed heater. The tubes in the feed heater 
were exposed to the exhaust steam and thereby heated. To get 
the feed water into the boiler at very high temperature, it was 


On stopping the engine the water in the feed pipe was all 
forced into the condenser, and on opening an air cock in- 
serted on the air vessel of the feed pump the noise of the in- 
flowing air was heard, which proved that the suggestion was 
true. 

The engine was started again, and the feed water from the 
three-way cock pumped into the boiler by the donkey pump. 
After a half hour, in which the mishap was thoroughly dis- 
cussed, the level in the gage glass was again examined, but 
the water was no longer visible in the glass. 
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LOCATION OF FEED HEATER AND DETAILS OF CONSTRUCTION. 


further heated in a second feed heater, into which steam from 
the intermediate pressure receiver was admitted. The water 
from the hot well was led into an oil filter, from which it 
was taken by the feed pump. 

On the trial trip, some hours after the starting of the en- 
gine, it was seen that the water level in the boiler was fall- 
ing, and that at the same time the pipe A gave much more 
water than at the beginning of the trial. The feed pump 
proved to be in good working condition, and it was then un- 
derstood what the trouble was. 

The packing material between the tube plates and the cover 
of the feed heater was too thick and had given way, so that 
the feed pump did not pump the water into the boiler, but 
forced it back into the condenser, This water was delivered 
again by the air pump into the filter, so that the pipe A 
gave too much water. 


* We pay for these articles. 


The first thing was to draw the fires and then to hunt for 
the cause. It was soon found. The donkey pump forced the 
water into a valve chest, in which it could be led to the boiler, 
overboard and to the feed tanks. Between the overboard 
valve and its seat a small piece of stone had become lodged, 
so that the valve was not closed and the water was pumped 
overboard. The spindle was turned back and, on shutting, the 
valve was now closed very well, and the feed water pumped 
into the boiler, in the gage glass of which the level was soon 
visible again. Afterwards the boiler was inspected, but 
nothing out of the way was discovered. 


When the cover of the feed heater was removed, the pack- 


' ing showed itself to have given way at B, where the pitch of 


the studs was rather wide. The studs C were added and the 
tube plates packed with very thin packing material. The 
heater has given no further trouble, although it would be 
better to put the studs in the tube plates, as indicated at D, 
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and have the nuts placed on the outside. Then it would be 
possible to tighten up the nuts after the whole apparatus had 
been warmed through. D. Koo1yMan. 


Indicator Diagrams. 


In recent issues of INTERNATIONAL MARINE ENGINEERING 
much has been written about indicators and indicator dia- 
grams, therefore the writer thinks that the following will be 
found interesting. 

From the triple-expansion engine of the tug R, indicator 
diagrams were taken on the trial trip, and the first high- 
pressure diagram is given in Fig. 1. This shows that the work 
exerted on the top side of the piston is much more than on 
the bottom side, and the cut-off on the forward stroke is 
much later than on the return stroke. Since, therefore, the 
compression at the top side was larger than at the bottom side, 
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it was understood that the valve had been set too low. But 
this seemed impossible, as before the valve chest cover was 
put on, the cut-off, compression and lead were all examined 
and had been found to be correct. 

As seen from Fig. 2, the diameter of the upper piston of the 
high-pressure valve was 5 inches, the diameter of the lower 
one 434 inches, in order to make it possible to lift the whole 
valve with the valve stem without taking off the bottom valve 
chest cover. The boiler pressure being 190 pounds per square 
inch, and the steam pressure in the second receiver 58 pounds 
per square inch, the action of the steam in the line of the 
valve rod is as follows: 

Downwards: 

% ™ (5)* 190 + 34 m [(434)* — (2)7] 58 = 478 pounds. 

Upwards: 

7%. ™ (434)* 190 + 4 ™ [(5)? — (2)*] 58 = 420 pounds. 

Resultant force acting downwards, 58 pounds. 

The weight of the valve plus valve rods being 104 pounds, 
the resistance to be overcome when the valve is moving up- 
wards is friction of valve plus 58 plus 104 pounds. When 
moving downwards, friction of valve minus (58 + 194) 
pounds, the difference being 2 (58 + 104) pounds = 324 
pounds. ; 

The valve was provided with solid packing rings, the fric- 
tion of which was very much due to the fact that they fitted 
too closely in the valve bushes. The reversing gear was of 
the Bremme type, and the cast steel eccentric rod (Fig. 3) had 
been bent by the great forces acting on it. Whn the valve was 
moving upwards, the deflexion was more than when down- 


wards, the resistance being larger in the first case. The result 
was that the eccentric rod became 1% inch shorter, so that the 
valve showed itself to have been set too low. The cover was 
taken off, the valve set 14 inch higher, and more oil was given 
to the engine. The new diagram (Fig. 4) showed that the 
difficulty had been overcome. No further deflection of the 
eccentric rod was indicated by the diagrams. 

Probably the rod had been bent during the first revolutions 
of the engine after starting the first time, as no oil could be 
given to the rubbing surfaces, and much core sand, which was 
left in the steam ports, was blown in, which augmented the 
friction. Dike 


Complete Breakdown of a Low-=Pressure Engine and 
Repairs to Same. 


The following disastrous accident occurred aboard the 
steamship Warfield several years ago in mid-ocean, en route 
to Auckland from San Francisco. The ship had encountered 
extremely bad weather, which lasted about ten days, and the 
engineers on watch could never at any time leave the throttle, 
the pitching of the vessel was so great. At times the entire 
propeller would be exposed. Nevertheless, aside from the 
disagreeable conditions in general everything apparently was 
working well. 

However, on the last day of the storm, with the second en- 
gineer on watch, the independent feed pump suddently be- 
gan to slam, owing to the plunger packing being worn out, 
consequently the engineer had to leave the throttle a minute in 
order to start the donkey feed pump. He had pulled the 
throttle down enough to check the speed of the engine con- 
siderably, but while he was away from the throttle a ter- 
rific pitch of the vessel brought the propeller out of the sea. 
The engine raced at about twice its usual full speed revolu- 
tions, and before the engineer could get back to the throttle 
one of the low-pressure crank-pin bolts sheared off at a 
point just below the nut and dropped out into the pit: This 
immediately opened the brasses on that side, and on the next 
revolution the other bolt snapped, freeing the connecting rod 
from the pin. As the valve was then in a position admitting 
steam to the bottom of the piston, it caused it to shoot up 
against the cylinder head, splitting it in two; also ripping sev- 
eral studs out of the cylinder. The next instant, before the 
engineer could reach the throttle, the loose engine received 
steam on the top side and made a violent down stroke. Here 
is where the greatest damage was done. The foot of the con- 
necting rod got in the path of the turning crank and was 
jammed hard against the column, breaking and cracking large 
pieces out of it until it reached the base of the column. Here 
it stopped, but the crank and piston, still with power behind 
them, buckled the entire cross-head between the guides, bend- 
ing the piston rod where it enters the cross-head block. This 
cracked both guides and columns, and the foot of the con- 
necting rod carried away a large part of the column base, 
getting bent itself by the crank. This damage was all done in 
about two revolutions, so quick, in fact, that the engineer did 
not have time to stop the engine in order to prevent it. 

It was impossible to consider drifting until help could ar- 
rive, so the debris was cleared away and temporary repairs 
attempted, so the ship could proceed, using the high-pressure 
engine. Without the low-pressure engine, however, nothing 
could be done, as the air and bilge pumps were worked from 
the low-pressure cross-head and beams. The ship was still 
pitching, which greatly added to the danger of a general col- 
lapse of the disabled engine. 

Notwithstanding these dangerous conditions, repairs were 
started. The jacking engine was engaged to the turning gear, 
preventing the action of the sea from partly turning the 
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shaft. The removal of the connecting rod was next at- 
tempted. This was jammed so hard in the cross-head and 
column base that the greatest difficulty was met with in its 
removal; the work took about fifteen hours. 

The task of freeing the shoes from their buried position in 
the guides, and on a bent piston rod with bent cross-head 
bolts, was still greater, considering the few appliances that 
were on hand. However, after almost twenty hours’ work, it 
was also cleared. 

The cracked cylinder cover was next lifted and lashed to 
the other cylinders, with the intention of lifting the piston and 
removing the rod. This was accomplished by a 5-ton triplex 
block hung from the overhead track. The nut was already 
slack, as the piston was driven over the taper about % inch, 
so no trouble was met with here. However, when the re- 
moval of the piston was attempted, it was found that it was 
forced on the rod so hard that ordinary means of taking it off 
would be of no value. It could not be drawn out with the 
rod, as the bent cross-head end prevented it, so a fire was 
built on the piston, with the expectation that it would expand 
enough, allowing the rod to be hammered out and taken from 
the bottom end of the cylinder. The seas had abated some- 
what by this time, permitting greater progress, and the shoring 
of the engine was commenced. Heavy timbers were taken 
from the cargo and brought into good service. From the 
side bunkers and after bulkhead these timbers were placed 
against the cylinder. Similar timbers shored up from the 
bed, etc., also from the overhead beams. All this shoring 
held the cylinder and columns in a very secure position. 

Next, the work of making a cross-head was started. This 
was easy enough, as spare shoes were aboard and all that was 
needed was to bolt them on the cross-head block, although 
side guides had to be made. Four pieces of flat iron about 3 
inches wide and 1 inch thick were found and then bolted on 
the sides of the shoes, preventing the cross-head from any 
possible side-play. 

The connecting rod had not received serious enough bend- 
ing to necessitate straightening, and it was used in its bent 
form. Both cross-head and pin brasses were still in fair 
condition, suitable for use at least. Spare bolts were aboard 
and in due time the rod was connected up with the cross-head 
and crankpin. The low-pressure valve was removed from its 
stem, and the admission ports plugged tight with hard wood. 

When everything was in readiness the engine was turned 
over by the jacking gear; everything apparently moved all 
right. Steam was raised to about one-half full pressure and 
admitted to the high-pressure engine, which worked all right, 
except for a groan at every revolution, owing to the strained 
shaft being partly out of line with the engine. This caused 
the shaft journals to heat considerably. After slacking all 
the journal nuts, however, they worked better. 

After running under reduced speed on the second day, the 
boilers showed a salt saturation, consequently we had to stop 
again and examine the condenser. On opening same several 
tubes were found leaking excessively. In a few hours we 
were under way again, with better conditions. 

For five weeks the ship steamed with “one leg,” and when 
port was reached the crude repairs were still intact. How- 
ever, the entire engine had to be dismantled and a new one 
installed, although great credit was given for the repairs 
made and the durability of same in lasting five weeks without 
any signs of giving out. F. J. W. 


Replacing’ the Propellers of a Twin=Screw Steamship 
without Docking the Vessel. 


While crossing the Pacific Ocean from Japan to the United 
States recently, the British steamer Bellerophon of the Blue 
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Funnel Line lost two blades from her port propeller. Two 
spare propellers were carried on board, but, as they were of 
different pitch from those in use, it was necessary to unship 
both the latter and adjust the two spare ones. Arrangements 
were made to place the vessel in the Puget Sound navy dry- 
dock, but before doing so an attempt was made by the chief 
engineer and his assistants to carry out the work without 
docking the vessel. 

The Bellerophon is a twin-screw steel steamer of 5,727 gross 
tons, built in 1905 by Workman, Clark & Co., Ltd., Belfast, 
Ireland. She is propelled by two triple-expansion engines, 
having cylinders 23, 38!4 and 65 inches in diameter by 48-inch 
stroke. To carry out the repaits she was put down by the 
head by filling her forepeak and No. 1 hold full to the main 
deck, and No. 2 hold to a depth of 11 feet. This brought the 
stern out of the water, with both propellers clear, when scows 
were brought alongside and the work of replacing the pro- 
pellers carried out. After the new propellers were in place 
the water in the forward part of the vessel was pumped out 
and she soon came to an even keel. The entire job was car- 
ried out at slight expense by members of the crew within five 
days. 


Raising a Sunken Steamer. 


The steamer Milan of about 850 tons register, ladened with 
2,000 tons of coal, and about to proceed to sea was passing: 
through the lock pit at the Alexandria dock, Hull, when she 
collided with the quay wall. The starboard bow of the ves- 
sel struck the wall, not with a hard blow, but with one which 
would easily have been warded off by a fender. As it hap- 
pened, however, the anchor became wedged against the quay 
wall and pierced the plates below the waterline. The captain 
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decided to put back into dock and wait until daylight in order 
to ascertain the extent of the damage, as it was then about 
3 a. m., and not being aware that anything really serious had 
occurred, the crew turned in, but about 5 o’clock it was dis- 
covered that the vessel was slowly sinking. The pumps were 
set in motion, but they were found to be insufficient to cope 
with the inflow of water. The ship settled down by the stern 
and the crew were forced to abandon her.- Finally, at about 
7:30, she sank until only the masts, funnel and bridge were 
visible. Some of the hatches were burst off as she settled 
down. 

The vessel lay in about 29 feet of water and had to be 
relieved of her cargo before she could be raised. Divers 
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were set to work for some days previous to the attempt to 
raise the vessel, patching up the hole, which had caused her to 
founder, and plugging up all other inlets. The sides of the 
forward deck were built up with timber, canvassed and bat- 
tened, and the hatches and skylights were also covered se- 
curely to facilitate the work of raising the vessel. 

A salvage steamer was placed alongside to supply the 
necessary steam for working the pumps, and after the level 
of water in the dock had been lowered about 4 feet, pumping 
was commenced. Four pumps were employed, two amidships 
to deal with the water in the engine room, and one forward and 
one aft. The forward part of the vessel was pumped out 
first, and afterwards the pumps at the after end were started. 
The vessel rose rapidly and within a few hours was again 
afloat. She was then placed in drydock for repairs. 

J, 18. 


Repairing the Cover of a Ballast Donkey Pump. 


An interesting experience, which occurred on board a ship 
at a time when it was due to go to sea, may be of interest to 
your readers as illustrating the kind of temporary repair 
which is necessary in the event of an unforeseen accident. 
The particular instance occurred in connection with the pump 
cover of a ballast donkey engine. There happened to be a 
flaw in the piston rod, close to the neck of the cross-head, and 
as the pump was kept working for some days without cessa- 
tion, even day or night, the strain was too much on the rod, 
and it snapped off short. The result was that the piston 
White Metal 
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traveled up further than its stroke, and. came into violent 
contact with the cover. The blow was so struck that it broke 
the cover round the inside of the flange, the cover coming 
away in two pieces, leaving the flange intact. Fortunately, 
there was on board a piece of iron that was suitable for 
making a new rod, so that this part of the difficulty was over- 
come fairly speedily. As, however, the original cover had 
been raised in the center, or dished out, in order to allow the 
end of the rod to work up into it, it was impossible, without 
a great deal of trouble, to make a new cover out of a piece of 
plate, which would have been the usual course to pursue. It 
was also impossible to get another complete pump cover cast 
in the time available before the time of departure of the 
ship, so that a much more risky. and temporary repair had to 
be resorted to. 

With the aid of some red putty and cement, the pieces of the 
cover were stuck together so that they were secured in their 
proper places. A piece of flat iron, 1% inches wide by % inch 
thick, was cut and bent to take in the broken pieces, and it 
was riveted on to the under side of the cover. Another similar 
piece was made to fit over the outside of the cover, and to 
pass over two of the cover studs. When the cover was screwed 
down these straps drew the broken parts together tightly, and 
after the cover had been put into place and jointed down, a 
strip of tin was placed aroind the outside of the broken parts, 
in order to form a kind of tray, and inside this fireclay was 
built up so as to form a solid mass. The whole repair was 
then run up solid with white metal, the general appearance of 
the repair being as shown in the sketch. Although this re- 
pair appears somewhat unorthodox, it was found in Operation 


to be quite satisfactory. The pump was running nearly every 
day for three months after the date of repair and before a 
new cover could be obtained, and not the slightest leak of 
steam was apparent. F. B. Foster. 


Fractured Lead Pipes. 


It is rather astonishing that the usual sea-going engineer 
knows very little about plumbing. The usual method which 
such a man employs, in order to repair a fractured lead pipe, 
is to take a piece of canvas, smear it over with white lead, 
and bind around it with marline, until such time as the ship 
shall arrive home. When the boat gets back into port, the 
plumber who is called in to effect a permanent repair has 
every reason to indulge in a quiet smile when he takes his 
knife to cut off a fathom or two of marline and a yard of 
canvas in strips in order to find a %-inch hole. 

That such a subject may be mentioned with advantage is 
shown by the fact that it is no unusual thing for engineers to 
take the prong of a file and drive this into the bilge suction 
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pipe in order to see whether the pump is drawing. If such 
a thing has to be done it is just as well to use a small gimlet 
or pricker, as this makes a clean, round hole. It does not 
bulge the pipe in and the hole can be stopped up again with 
a small wood block. Where, however, a hole has been made, 
either accidentally or purposely, it is as well that engineers 
should know how simple it is to do a little piece of plumbing. 
It does not make much difference where the pipe is broken, 
whether in the neck of the flange or in the length of the pipe, 
or even if the flange is off altogether. To take the worst 
example, suppose that the flange of a lead pipe has come 
away altogether. The hole in the flange should be rasped out 
in order to admit the pipe, and the latter should be allowed 
to come flush with the flange. When this is the case, a 
tapered hardwood plug should be driven into the pipe, in order 
to expand the same into the flange, as shown in the first 
sketch. It is then necessary to scrape the parts thoroughly 
clean ready for the solder. 

In order to make a kind of solder suitable for this class 
of work, the best mixture is to take one part of tin to one 
and a half parts of lead. The block tin makes the strongest 
possible job, but if there is none of this on board common 
solder will answer the purpose, using tallow or resin as a 
flux. The solder should be melted in a ladle and poured 
around the neck of the flange, as shown in the second illus- 
tration, finishing off the run solder with the smooth side of a 
piece of corduroy lamp wick. The lead flange and the pipe 
end should, of course, be slightly heated before soldering, in 
order to get good running of the solder, and by rubbing a 
mixture of lampblack and size on the parts which it is not 
required to solder, it will be found that any of the metal which 
has escaped on to such surfaces can be very easily rubbed off. 
Tt will be found that the directions given above will suit any 
repair to lead pipes which is likely to be found on board a 
vessel at sea. FRANK ROBERTSON. 


78 International Marine Engineering 


Trouble with the Pump Links. 


On overhauling the engines of a tramp steamer after the 
pum links had been adjusted and nicely swung, the boat had a 
run of twenty-four hours to the next port, and it was then 
found that the links rattled most violently. When the ship 
had been taken into port the links were taken down and 
trammeled. It was then found that the feed-pump end was a 
good bit down and needed lining up. This involved rather a 
troublesome job, in order to get the links hauled up out of the 
brasses. The floor of the bunker came so close down upon the 
links that there was not sufficient room to get a pair of 
blocks up into position, so that it became necessary to cut a 
hole in the bunker floor. When this was done a shackle was 
put through the hole and provided with a bar, which spanned 
the hole and rested on the bunker floor, thus taking the 
weight of the shackle and everything which it had to support. 
The links were then placed on the top stroke, and in this 
position were made fast with slings to the roof. Then the 
cover and the top brasses were taken out, and the engine was 
turned on to the top center. This lifted the links out of their 
bearings, and it then became possible to get the bottom brasses 
out. A liner of the required thickness was then put under the 
brasses, and after these had been put back and the bearings 
adjusted, it was found that the knock had been entirely done 
away with. 


Opening Out an Injection Valve with the Ship Afloat. 


It is not often that the task is attempted of opening out 
an injection valve on board a vessel while the ship is floating 
freely in the water, as it is rather a risky kind of job, and most 
engineers are not altogether anxious to try such an expedient. 
It is, of course, preferable that when such work is to be done 
the boat should be dry-docked. But it occasionally happens 
that trouble occurs with the valve in some foreign port where 
there is no dock and no suitable position where the vessel 
can be beached. 

In one instance the trouble which arose was that a pin 
was broken on the main injection valve spindle. This valve 
was cast with a double eye, and the spindle was fitted into this 
and held by the pin. When the pin was broken the valve 
then became a non-return valve. It would have been im- 
possible to proceed upon a long voyage in this condition, as 
in a seaway the jolting up and down of the valve would very 
soon have caused trouble. In every probability it would first 
have broken away the end of the spindle, thereby increasing 
the injection of water, and in time it would most likely have 
meant the loss of the valve altogether. 

In order to repair this defect the work was carried out in 
the following manner: It was known that the size of the 
connecting pin lost was 3% inch in diameter, and a second pin 
to this dimension was therefore made ready. In addition, 
everything else which could be foreseen was prepared, such, 
as for example, a new joint for the cover, etc. After this the 
pipe joint leading to the condenser was broken in order to 
allow the water to run into the bilges. A piece of strong 
canyas about 10 feet square had been obtained, and a line was 
fixed to each corner; the spot Gver the side was marked where 
the sea inlet to the injection was, and two men were told off 
into a boat, with orders to sink the canvas down to about the 
position where the valve was. At the same time two engineers 
were placed at the valve in the engine room, leaving a man on 
deck to pass the word from the boat to the engine room, or 
vice Versa. 

When all preparations were made and everything was ready 
the valve was quickly opened full out, and the water rushed 
through the sea inlet into the injection pipe and through the 
broken joint into the bilges, until the pressure of the water 
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on the outside forced the canvas against the inlet grating. As 
soon as this had occurred the engineers in the engine room 
knew of the fact because, with the exception of a slight trickle, 
the inrush of water was stopped. A few-minutes were then 
allowed to see if the canvas would hold tight; this was for- 
tunately found to be the case, and as soon as this was ascer- 
tained the valve cover was lifted as quickly as possible, the 
new pin fitted and the cover replaced. 

This repair may be regarded as a somewhat daring opera- 
tion and, of course, it can only be conducted in perfectly calm 
weather and when the ship is light, otherwise there would be 
danger of the surge of water outside lifting the canvas flap, or 
if the boat is deep down in the water the head of water at the 
grating would probably pierce the canvas shield. If, however, 
this is done with care the procedure is quite safe and may 
save a heavy expense in dry-docking the vessel. 

Economy. 


A Hint on Steering Gear. 


Except on the largest boats the steering gear is very often 
neglected at sea, inasmuch as the engineers on board the 
vessel appear to think that the function of keeping it in proper 
working order is out of their department. They prefer to 
trust to the makers of the machine to send their own fitters 
to overhaul the gear on arrival at port should any defects 
occur. 

This is, of course, a most unwise policy, and it is difficult 
to account for it unless it is owing to the fact that most of the 
steering engines are built in a very compact form and the parts 
are therefore difficult to get at. Unless specially accustomed 
to that class of work the average sea-going engineer would 
rather leave the matter alone so far as possible. 

It will, of course, be understood that the valves used, in 
order to give steam to the pistons, are themselves piston 
valves. About the most puzzling job on the steering-gear 
engine is to find the leads of these valves, inasmuch as the 
cylinder is too small to examine, either by observation or 
touch, in order to measure the steam or exhaust ports. The 
rest of the overhaul of the steering gear is fairly ordinary; 
the following is therefore a useful hint as to the best way 
of finding the leads of these valves: Take a strip of paper, 
and push this into the cylinder so that it passes right through 
to the other end; then press with the finger or rub along the 
paper with a blunt stick and withdraw the paper. On properly 
measuring the marks left on the paper the size and position of 
these ports will be obtained. This, although a very simple 
hint, will probably save considerable time and labor. 


Oil Ways in Small Bearings. 


Although at the present time marine engine builders have, 
as a general rule, crystalized the experience of sea-going re- 
quirements into definite design of a high-class order, there yet 
occur cases in which small improvements are found to be 
necessary by the engineers on board a ship when they take the 
vessel to sea. One of the most common causes of trouble in 
a boat which is just out for its first run, is that the oilways in 
the small bearings are sometimes insufficient for their pur- 
pose. When the job is turned out from the shops, oilways are 
cut into the top half of the bearings quite corectly, but very 
often it is found that there are none at all in the bottom half. 
In such a case, the lower portion of a pin, which does not com- 
pletely revolve, but simply oscillates to and fro through a 
certain arc, is found to be running quite dry, inasmuch as too 
much trust has been placed in the possibility of the oil work- 
ing down from the top half to the lower bearing surface. In 
some instances the bearing brass and pin are very badly 
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scored, more especially in the case of the top end pins of con- 
necting rods. It is not advisable in such cases to thin the lubri- 
cating oil sufficiently to penetrate down to the bottom brass, as 
it then becomes too thin to be of any great service in lubricat- 
ing, and it is better to take the bottom brass out and cut an 
oil channel down each side of the brass nearly to the middle. 
In this way the oil is carried round to the bottom half oilways 
as the pin moves in its half circle, and it is astonishing to note 
the difference that is made in the life and running of both the 
pin and the brass. This point is worth the attention of all 
engineers in charge of a ship which they are taking out for the 
first time, as it will save a lot of trouble if a preliminary over- 
haul of the small bearings is made before any chance for 
trouble has been given. EXPERIENCE. 


-A Broken Stern Gland. 


It sometimes happens that in spite of every care and precau- 
tion which is taken in effecting renewals and repairs the at- 
tempt to get over minor trouble leads to a much more serious 
complication, and when this happens a considerable amount 
of resource is necessary in order to put matters straight again. 
An example of this may be given: In a certain twin-screw 
ship it was required to put a turn of packing in the starboard 
stern gland while the vessel was afloat, as it was found that 
the gland was leaking rather badly. In order to accomplish 
this a diver was sent down outside the vessel, and was suc- 
cessful in stemming the outer end of the tail shaft before the 
gland was slacked back. 

When this was accomplished two turns of packing were 
drawn out of the gland, and an attempt was made to get three 
turns of new packing in. This was, however, too much for 
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the gland, as while tightening it up too much strain was put 
on the nut, and the gland broke in two pieces. The illustra- 
tions show the nature of the fracture, from which it will be 
seen the crack went right through the middle of the gland. It 
was necessary to repair this in place, as there was not sufficient 
time to enable the engineers to get a new gland made before 
the ship sailed. 

In order to accomplish this a narrow band was put round 
the barrel of the gland, as shown in the second sketch, in 
order to draw the broken parts of the gland tightly together. 
The next step taken was to get two pieces of 34-inch plate to 
cover the flange of the gland, and these plates were drilled so 
as to go over the studs. In this way the gland was secured 
both on the flange and on the barrel, and in this position the 
gland was screwed up and made tight. So successful was 
the repair that the ship was taken to the Cape and back to 
Southampton before she was docked in order to have a new 
gland put in. 


Bending Pipes at Sea. 


It is not a very easy matter to bend pipes at any time with- 
out proper appliances, and sea-going engineers as a rule have 
not a very clear notion as to how to accomplish this work if 
they are faced with trouble of such a character. It is not 
included in their work on shore, as it is usually left for 
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plumbers or small steam fitters. A knowledge of a few ways 
of doing this work is therefore very useful; as, for example, 
in cases where it becomes necessary to fit up a speaking tube, 
say, between the deck and the engine room or from the chiet’s 
berth to the engine room. A speaking tube of this nature 
may be made from old condenser tubes, and this becomes 
quite easy if the engineers know how to bend such tubes to 
any required shape. 

This is done by filling up the tube with sand and blocking 
up the ends. If no sand is available, resin, which is usually 
carried on board a vessel, will do instead. When the pipe is 
filled it can be bent to any shape, and if it is not too thick in 
diameter it may be bent cold. Iron pipes above 1 inch in 
diameter may be bent without sand if care is taken to have the 
part to be bent maintained at a good red heat. It is hardly 
necessary to say that if the pipe is not filled it will usually go 
flat at the bend and have a very bad appearance, and in the 
case of condenser tubes they will break or kink. 

The illustrations show the way the piping becomes distorted 
if it is bent without an internal filling. In some cases a very 
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nasty nick is obtained, as shown in the second illustration. If 
this should occur in an iron pipe, a method of taking this out 
again if the pipe is not fractured is as follows: The whole 
bend should first be heated to a good, red heat, and this cooled 
down all over except immediately at the nick. The part which 
is left hot will then come out to its original position. The sec- 
ond sketch shows the parts which have to be cooled and left 
heated, respectively. J. H. Smiru. 


Hot Thrust Bearings. 


In a new ship it was found that the thrust was running hot, 
and a considerable amount of attention had to be paid to it. 
It was attributed in the first instance to the way in which the 
cargo was distributed throughout the ship, as it was thought 
that the load had disturbed the line of shafting running from 
the engine to the propeller. In order to minimize the difficulty 
water was run on to the thrust shoes in order to keep them 
as cool as possible, and in addition the trough under the shaft 
was kept full of oil, so that the revolving collars dipped into 
the oil, and so lubricated themselves. In spite of all this, 
however, the thrust still ran hot, and this presented a problem 
which was not satisfactorily solved until after twelve months’ 
continuous trial. It was at last decided, however, to cut on 
each of the eight collars four oilways on the headway side. 
These oilways did not run right down to the shaft, but very 
near to it, as shown in the sketch, so that they formed four 
radial pockets for oil. When the collar came round each time 
with the shaft these pockets dipped into the oil and water in 
the trough and carried some of the mixture round with them. 
It enabled the bearing surface of the thrust to be lubricated 
practically throughout its whole width, instead of, as before, 
at the circumference and such points as those to which the oil 
penetrated. This increased lubrication device effectively 
stopped the heating up of the thrust altogether. 
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Turbine Propulsion. 

Recent developments in turbine propulsion, as re- 
viewed elsewhere in this issue, indicate a continual 
search for some means whereby the usefulness of the 
marine steam turbine can be extended to all classes of 
vessels and all conditions of service. At present the 
inherent advantages of the turbine can be realized in 
practice only to a limited extent, and, notwithstand- 
ing the widespread popularity of this type of engine, 
the enormous installations that have been made, and 
the spectacular speeds that have resulted, its field is 
still restricted to naval vessels and certain special types 
of merchant ships. 

The pre-eminence of the turbine for naval work is 
undisputed. All recent warships in the British navy 
and many in other navies are so engined, and the mag- 
nitude of this work can only be realized when it is con- 
sidered that there are now either actually built or con- 
tracted for 2,000,000 brake-horsepower of Parsons 
turbines for the British navy alone. The require- 
ments which are peculiar to warship machinery, such 
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as the minimum limitations of weight and space; the 
necessity for keeping the propelling machinery well 
protected; the minute sub-division of the hull in the 
machinery space, and the demands on the engines for 
large and frequent variations of speed, and for 
economical working at a low or cruising speed as well 
as at full speed, are more satisfactorily met by tur- 
bine machinery than by any other type. Not only 
this, but the smoothness of working, the absence of 
confusion in the engine room, the ease of handling 
and minimum amount of repairs, all have served to 
place the turbine high in the regard of the marine en- 
gineer ; and we have yet to come across the man who 
has had charge of turbine machinery who is dissatis- 
fied or prefers to go back to the reciprocating type. 

Of course, turbines would never be justified if their 
economy did not compare favorably with that of recip- 
rocating engines. In this connection it may be stated 
that the average steam consumption of the three bat- 
tleships of the Bellerophon class is said to be 13.01 
pounds per brake-horsepower per hour. for the tur- 
bines only, with an average steam pressure of 147 
pounds per square inch gage at the high-pressure 
turbine. In the Jndomitable class of battle-cruisers, 
where the turbines are of much larger size and run 
at a slower rate of revolution than those of the bat- 
tleships previously mentioned, the average consump- 
tion of steam at full power for the turbines only is 
said to be 12.03 pounds per brake-horsepower per 
hour, .with an average steam pressure of 123 pounds 
per square inch gage at the high-pressure turbine. 
Results such as these certainly justify the turbine from 
the point of view of economy. 

Successful as the turbine has proved in meeting the 
requirements for warships, it has made but little im- 
pression on the great bulk of merchant shipping. The 
reasons for this are well known and need not be 
enumerated here. This is the problem which is now 
engaging the attention of marine engineers to the ex- 
clusion of nearly everything else, and the time is prob- 
ably not far distant when it will be possible to drive 
the low-speed, single-screw tramp by a turbine engine 
with satisfactory economy. All schemes proposed to 
effect this are still in the experimental stage, and, so 
far, no practical results have been obtained to conclu- 
sively prove or disprove their value. 

Of these proposals, that providing for electric trans- 
mission promises a saving in fuel and a reduction in 
the machinery weights and space; but the initial cost 
is high, and the system involves undesirable complica- 
tion. A spur gear reducing mechanism is being given 
a practical tryout, and good results are promised. 
Similar expectations are entertained for an hydraulic 
reducing gear, consisting of a high-speed primary 
water turbine driving a slow-speed secondary water 
turbine. In view of this activity in the experimental 
field it is impossible to doubt that a speedy solution of 
this important problem will be forthcoming. 
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Experiments with Navigable Models. 

Professor C. H. Peabody announces that the Depart- 
ment of Naval Architecture of the Massachusetts 
Institute of Technology is about to undertake impor- 
tant investigations concerning the propulsion of ships 
by aid of a navigable model about 40 feet long. This 
method of research has already been used in Great 
Britain in connection with the designs of the Lusitama, 
Mauretania and Otaki, where the proposed designs 
were carried out on a small, inexpensive scale and 
tested under approximately the actual conditions of 
service. The immediate problem which has been 
chosen for investigation at the Institute is the obscure 
one of the added resistance due to the action of the 
propeller working in the wake of the vessel. 

In order to take advantage of a successful series 
of progressive speed trials which were made several 
years ago by Professor Peabody, the experimental boat 
will be a one-fifth scale model of the United States 
steamship Manning. Waving at hand the data ob- 
tained in the former progressive speed trials of this 
vessel, the results obtained with the model will furnish 
a certain basis for determining from model experi- 
ments what may be expected of full-size ships. The 
propulsive machinery of the model will consist of a 
gasoline electric generating set and a motor geared to 
the propeller shaft. This combination is convenient 
for experimental work, since the conditions can be con- 
trolled over a wide range and the measurements of 
power be easily made. 

This method of research opens up a wide field of 
possibilities and leads us to expect that many of the 
abstract problems in connection with resistance and 
propulsion which have hitherto been obscure, as well 
as many of the concrete problems arising in the design 
of new vessels, will by this means meet with a ready 
solution. 


Naval Matters. 

Comparisons of the naval strength of the nations are 
_ seldom satisfactory, for the reason that so many fac- 
tors can be included or omitted in the estimate accord- 
ing to the judgment of the statistician. A comparison 
by tonnage, however, is useful not because it neces- 
sarily gives the fighting strength of the navies, but 
because it represents the nation’s naval resources. At 
the present time, the standing of the naval powers, ac- 
cording to the figures given by the Secretary of the 
Navy in his annual report, is as follows: First, 
Great Britain, 1,758,350 tons; second, United States, 
682,785 tons; third, Germany, 609,700 tons; fourth, 
France, 602,920 tons; fifth, Japan, 400,368 tons. If 
the vessels now under construction were completed, 
the only change in the relative order of standing 
would be that Germany would take second place and 
the United States third, with France a close fourth. 

In new naval construction speed is beginning to 
play a very important part. It was only a few years 
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ago that sixteen or eighteen knots was considered a 
sufficient speed for a battleship. To-day /battleships 
are not designed for less than twenty knots’ speed and 
the advent of the large armored cruiser or) as it is 
sometimes termed, the battle cruiser with a :peed of 
twenty-six or twenty-eight knots has made thé matter 
of power one of the momentous factors in the design of 
warships. This increase in speed is, of course, due 
almost entirely to the advent of the water-tube bdoiler 
and the steam turbine. 

In the matter of armament, the all-big-gun feature 
is still the predominating one in capital ships, and the 
endeavor to so mount these guns as to give the great- 
est possible broadside fire has led to the almost com- 
plete abolishment of the superstructure and a return to 
clear decks. The most striking feature of the modern 
armament of a war vessel is its greatly increased de- 
structive power. The modern 12-inch naval gun is 
now effective at the maximum battle range which 
would be possible under normal conditions, and the 
high velocities achieved with this gun, together with 
the ease and rapidity with which it may be handled, 
have served to establish it very firmly as the main de- 
fensive naval weapon. That some advantage might be - 
gained by using a gun of larger caliber is not denied, 
since a 13.5 or a 14 inch gun firing projectiles weigh- 
ing respectively 1,250 pounds and 1,400 pounds would 
make vastly more destructive weapons. Furthermore, 
since a lower muzzle velocity can be used in such a 
eun the life of the gun is materially increased, and it 
is claimed that with the 14-inch gun, which has been de- 
signed for the United States Navy, the gun will be 
serviceable for about 300 discharges whereas the pres- 
ent 12-inch gun has to be relined after 80 or 100 dis- 
charges. The use of a larger gun would be a logical 
development in the modern battleship and is to be 
expected. 

As to the placing of the main battery on a battle- 
ship three ideas seem to prevail, which may be termed 
the English, American and German. In practically all 
of the English Dreadnoughts the midship turrets are 
placed en echelon on either beam, with an opportunity 
for the guns of each turret to be trained on either 
broadside. In American designs all of the 12-inch 
guns are placed on the center line of the ship and all 
can be fired on either broadside. The German design, 
however, provides for turrets on the center line for- 
ward and aft and four turrets amidships, one on each 
quarter. These turrets are masked by the superstruc- 
ture amidships, so that the guns can be trained on the 
single broadside only. 

Considerable difference of opinion exists with re- 
gard to the secondary armament of battleships. Eng- 
land has taken the lead in discarding intermediate 
calibers, but this step has not been universally com- 
mended by designers of other navies. Satisfactory po- 
sitions for the small guns are hard to find and the 
proof of an engagement is needed to settle this. 
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Progress of Naval Vessels. 

The Buredu of Construction and Repair, Navy Department, 
reports thy following percentages of completion of vessels for 
the Unite States navy: 

rd 


! _ BATTLESHIPS. 
A Tons. Knots. 
Delaware %.. 20,000 21 


Dec. 1. Jan. 1. 
Newp’t News Shipbuilding Se 98.0 98.5 


North Dejcota 20,000 21 Fore River Shipbuilding Co.. 97.5 98.0 
Florida ,... 20,000 2034 Navy Yard, New York...... 42.3 46.4 
Utah ...2... 20,000 2034 New York Shipbuilding Co.. 54.3 58.2 
Arkanses ... 26,000 20%% New York Shipbuilding Co.. 3.2 8.0 
Wyoming .. 26,000 20% Wm. Cramp ke SOs 05000000 1.7 6.0 
TORPEDO-BOAT DESTROYERS. 
Lamson .... 700 28 Wine Crampecats onSbreereyerier 94.8 98.1 
Preston .... 700 28 New York Shipbuilding Co.. 99.7 100.0 
Pauiding ... 742, 293% Bath Iron Works............ 53.5 59.8 
Drayton .... 742 29% Bath Iron Works............ 46.8 54.3 
RY gaaoaune 742 2914 Newp’t News Shipbuilding Co. 68.8 70.8 
ANDRA? cocene 742 29%4 Newp’t News Shipbuilding Co. 68.4 70.7 
Perkins .... 742 29%4 Fore River Shipbuilding Co.. 64.0 64.8 
Sterrett ..... 742 29%4 Fore River Shipbuilding Co.. 62.6 64.4 
McCall ..... 742 291%4 New York Shipbuilding Co.. 37.5 42.1 
Burrows .... 742 2914 New York Shipbuilding Co.. 37.5 42.1 
Warrington.. 742 29% Wm. Cramp . SOME cosova06 55.6 58.0 
Mayrant .... 742 2914 Wm. Cramp & Sons......... 56.5 58.8 
Monaghan .. BEEN Be Newp’t News Sires nreienars Cor! 41 7.4 
Trippe ..... 5 0 BathelronwwWorks Serer. 11.8 13.5 
WViall kemrererenete Fore River Shipbuilding Co... 7.9 9.9 
Ammen Fore River Shipbuilding Co.. 10.4 10.9 
Patterson ... Wm. Cramp & Sons......... 5.1 6.7 


SUBMARINE TORPEDO BOATS. 


Snapper .... 500 Fore River Shipbuilding Co.. 99.3 100.0 
Salmon .... 360 Fore River Shipbuilding Co.. 87.2 90.4 
Sealers : D090 1.90 Newp’t News Shipbuilding Co. 30.8 34.1 
(CEXFD coas0a 6 500. 00 Union Iron Works.......... 27.4 35.6 
Barracuda .. 00 Wnion Iron Works.........- 27.5 85.3 
Pickerel .... ef vein irs MhewMorane Commerce OFLA 82.0 
Skatewerrerte gaa wide ANS WieraM ,CO> -o90000000pac 23.1 32.0 
Skipjack .... 00 Fore River Shipbuilding Co.. 11.1 13.6 
Sturgeon ... Sere okt Fore River Shipnbuilding Co.. 11.1 13.5 
ARM 6000000 Sic vate Newp’t News Shipbuilding Co. 9.9 12.3 


ENGINEERING SPECIALTIES. 


Arpeco Wrenches. 


A new and extremely simple wrench is being placed on the 
market by Rogers, Printz & Company, Warren, Pa. These 
wrenches, as shown by the illustration, consist of only three 
pieces, and operate on the wedge principle. The three parts 
are the main handle bar, the shank or the lower jaw and the 


Rocns PRINTZ & 
WARREN, Pac ay 


yoke or sleeve. The main handle is made from specially tem- 
pered drop-forged steel in the form of an I-beam, which not 
only gives unusual strength but also affords a good grip for the 
hand. The lower edge is also drop-forged steel of the same 
special quality and temper. The yoke or sleeve is cold drawn 
from specially made fine quality seamless steel tubing. The 
operation of the wrench is clearly apparent from the illustra- 
tion. It is simply necessary to raise or lower the yoke or sleeve 
by the thumb of the hand which holds the tool, and a powerful 
grip can be obtained. 
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Patent, Excelsior, Parallel, Slide, Full-Bore 
Valve. 

The valve illustrated, which is manufactured by Alexander 
Turnbull & Company, Ltd., Bishopbriggs, Glasgow, is claimed 
to give positive closing or shutting off of the steam at both the 
inlet and outlet faces. 

The positive closing is obtained by forming the valve block 
in halves, constituting oppositely inclined planes sliding upon 
each other in dovetail grooves, thus introducing a wedge action 
when closing. The outlet half is secured to the spindle, leaving 
the inlet half free to move, due to the expansion of the spring 
until brought up by the nut at the end of the spindle. When 
in any but the closed position the two halves of the valve block 
are kept fully distended between the shoulder on the spindle 
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and the nut, due to the expansion of the internal spring (made 
of special non-corrosive metal), thus reducing the width of 
the block sensibly less than the distance between the seat faces. 
It is claimed that the internal spring, acting along the line of 
the valve spindle, and not at right angles to the valve faces, 
does not set up any abrasive or wearing action on the seats or 
faces. In closing, the block travels down until, when opposite 
its seat, the inlet half comes into contact with the stop, then 
the continued downward movement of the spindle and outlet, 
half acting against and compressing the spring, sets up the 
wedge action, which positively closes both faces of the valve. 
In opening, the least upward movement of the spindle and out- 
let half of the block is assisted by the upward thrust of the 
spring, until the nut engages the inlet half of the block, when 
the valve block, being less than the distance between the seats, 
lifts easily without friction. 


A New Reversible Marine Oil Engine. 


Recently, at the invitation of Messrs. James Pollock Sons & 
Company, Ltd., of London, a number of the members of the 
Institute of Marine Engineers made a trip on a fishing vessel 
of the Swedish type equipped with a Bolinders reversible oil 
engine. The vessel was 60 feet long by 19 feet, with a depth 
of 9 feet. The engine was a two-cylinder, two-cycle, 80 brake- 
horsepower motor, with cylinders 12.99 inches diameter and 
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13.39 inches stroke, running at 325 revolutions per minute. 


-This motor differs from the usual forms of reversible motors, 


in that the reversing action is effected by means of a valve gear 
instead of by compressed air. The engine also possesses the 
advantage in that the use of epicyclic clutches, or feathering 
propellers, is obviated for the ahead or the astern movements, 
and the engine can thus be adapted for high powers. The 
engine is designed to burn crude oil or kerosene (paraffin), 
and drives the vessel at a speed of about 8 knots. There is no 
separate compressor used for compressing the air for starting 
purposes, one of the engine cylinders serving for this purpose. 
The engine has a pump for providing water circulation and also 
a bilge pump. Forced lubrication is used throughout, and all 
the principal bearings have a small pump, driven from a com- 
mon shaft. 


The Hutchison Marine Tachometer. 


It is a matter of importance for the captain of a steamship 
to be able to quickly and accurately determine the revolutions 
per minute of the engines ahead or astern, and to know defi- 
nitely that his signals to the distant engine room are under- 
stood and being obeyed instantly and correctly. When a 
squadron of warships are maneuvering or cruising it is of vital 
importance that the signals for definite ship speeds, as ordered 
by the flagship, be obeyed instantly. A vessel traveling 10 
knots, with 72 revolittions per minute, is not doing 10 knots at 
71 revolutions per minute. Therefore, such a tachometer as 
shows the instantaneous value of engine-shaft rotation must 
be accurate within at least I percent, and remain accurate. 
Every steamer has its most economical cruising speed, and it 
is a matter of saving coal to keep the engines at such revolu- 
tions per minute as will conform to this. It was with a full 
realization of the importance of this field that Miller Reese 
Hutchison, an electrical and mechanical engineer of New 
York, designed the Hutchison Electrical Tachometer to meet 
and overcome the difficulties previously encountered. 

The Hutchison electrical tachometer consists of a magneto 
having a stationary armature and stationary poles. Between 
the pole pieces and the armature rotates a soft iron inductor, 
which, by varying the flow of the magnetic lines of force 
through the armature winding, generates current therein, 
which is led to the alternating-current voltmeter (calibrated 
in revolutions per minute of the driving shaft) through in- 
sulated wires. All joints are soldered and taped. The perma- 
nent magnets of the magneto are made of the best German 
steel, carefully aged and treated, to insure permanence and 
constancy of magnetism. There is nothing to get out of order 
and nothing needing attention. The voltage of the mag- 
neto is directly proportional to the speed of its inductor up to 
a certain maximum, and the scale sub-divisions of the indi- 
cator are hence equal. In practice, a plurality of indicators, 
placed at widely separated points, may be operated from the 
same magneto. 

The application of the electrical tachometer to ship service 
necessitated several modifications in design, the principal ones 
being (1) twin generators, so as to show direction of rotation 
as well as rate. (2) Inertia compensators for angular varia- 
tion of speed of driving shaft and (3) special form of indica- 
tors. Otherwise the description of the marine type will con- 
vey a good idea of the principle and construction of this new 
instrument. 

Referring to the illustration, P represents the propeller 
shaft. Clamped around it is the split sprocket 4A. Rotation 
is imparted to the driving sprocket B by the Morse silent 
chain C. Sprocket B is loose, not keyed to the generator shaft 
D, but is simply rotatively mounted thereon. Two oppositely- 
coiled flat spiral springs E-E’ transmit the rotation of B to 
the fly-wheel F, which is keyed onto shaft D, one end of each 
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spring being attached to the sprocket B, and the other end to 
the fly-wheel F. Any irregularity, therefore, of rotation in Be, 
caused by variations in angular velocity of shaft P, is 
smoothed out by E-E’, so that the rotation imparted to F and 
D is a constant resultant speed. The springs are protected 
against strain or breakage from sudden reversal of P by radial 
arm G engaging pin H attached to fly-wheel. On the inside 
face of fly-wheel, at the end opposite from that occupied by 
E-E’, are cut gear teeth, so arranged as to engage pinions J 
and K, which actuate magnetos. Pinion K is keyed to the in- 
ductor shaft of its magneto M. Pinion J is not keyed to its 
shaft, but so mounted that when direction of rotation of main 
shaft is “ahead” the inductor of magneto L is in the exact rota- 
tive relation to its armature and pole shoes as that of magneto 
M. The current from L is therefore in phase with that from 
M; but when P is reversed in rotation, pinion J rotates idly 
on the shaft of magneto L, until it has traveled 90 degrees, at 


which pomt it begins to drive the magneto. The result is that 
the inductor of L assumes an exactly opposite relation to its 
armature and pole pieces as obtains at the same instant in V/; 
hence the current from L is 180 degrees electrically out of 
phase with 1. The magnetos have two cycles per revolution 
of inductor. 

Two wires run from L and two from M to each indicator. 
When running “ahead” the circuits are in phase. When P 
rotates “astern,” one circuit is 180 degrees electrically out of 
phase with the other. 

The indicators, or voltmeters, have two coils—the moving 
coil to which the pointer is attached and a fixed or field coil. 
The field coil is connected electrically to one of the magnetos, 
and the fixed coil to the other. When two magnetos are in 
phase—that is, when the shaft P is running “ahead’—the de- 
flection is to the right, and indicates revolutions per minute 
“ahead.” When they are 180 degrees out of phase the pointer 
is deflected in the opposite direction, or to the left, indicating 
revolutions per minute “astern.” The faster the shaft P turns 
in either direction the higher the voltage generated, and the 
greater the deflection of the pointer calibrated to conform 
thereto. In the indicator designed for pilot-house use there 
is no iron, steel or other compass-deflecting materials in its 
construction, and it may, therefore, be placed in proximity to 
the compass without affecting same. This type is also used 
in the staterooms of the captain and engineer, so that these 
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officials may tell at any instant just what is going on in the 
engine room. 

The engine-room indicator has a very long scale and promi- 
nent pointer. It may be read from a distance of 20 or 30 feet, 
and when placed in line of vision of the man at the throttle 
enables him to bring his engine quickly and accurately up to 
any desired speed. , 

These instruments are manufactured by the Industrial In- 
strument Company, Foxboro, Mass. The first marine tacho- 
meter was placed on board ship about eighteen months ago, 
and it is claimed that it has remained untouched and in perfect 
calibration ever since. 


A New Generating Set. 


The generating set described below is specially designed 
for use in isolated plants, upon shipboard and in all places 
where a thoroughly reliable, high-grade, efficient, quiet-running 
generating set is necessary. It is the latest product of the 
B. F. Sturtevant Company, Hyde Park, Mass. 

The set consists of a generator of either the six or eight-pole 
type, depending upon the size, attached to the same sub-base 


and direct connected to the new Sturtevant vertical single — 


engine, known as class VS-7. 

This engine is of the high-speed enclosed type, the recipro- 
cating parts being entirely enclosed within the frame, which is 
provided with openings through the front, back and sides, of 
sufficient size and in just the right position to permit ready 
access for inspection or adjustment. These openings are fitted 


with dust-proof covers, which may be easily removed. A 
water-shed partition prevents the oil from the frame being car- 
ried into the cylinder and the water in the cylinder being car- 
ried into the frame. This water-shed partition, together with a 
piston rod stuffing box, are located in a distance piece, which 
separates the cylinder from the frame. Access to these parts 
is readily obtained through openings in the distance piece, even 
though the engine is in operation. 

The lubricating system, of the gravity type, consists of a 
reservoir cast in the top of the frame, from which the oil 
flows to all bearings through piping equipped with sight feeds. 
All the oil not used flows into a reservoir cast in the sub-base. 
It is filtered through fine screens and forced to the top reser- 
voir by a durable, efficient pump, located in the sub-base and 
entirely submerged in the oil. The engine may be run inde- 
pendently of the oil pump by filling the top reservoir through 
an opening provided in the frame, and drawing off the excess 
oil from the bottom reservoir through a drain cock. 

A Rites inertia governor, placed in the balance wheel, regu- 
lates the speed so accurately that the variation between no-load 
and full-load is claimed to be not more than 1% percent. 

The generator armature is of the ironclad, two-circuit, venti- 
lated drum type, and is pressed upon the shaft. The armature 
coils are form wound, and are thoroughly protected against 


oil and water. The commutator is made up of segments of 
pure, hard-drawn copper, insulated with amber mica, of such 
hardness that it will wear uniformly with the copper. These 
segments are secured in a steel ring, and insulated therefrom 
by rings of hard mica. Armature conductors, commutator 
segments and brushes are proportioned to give low-current 
density, thus insuring low temperature rise, high efficiency and 


good operation. The brush rigging is arranged so that the 
brushes may be adjusted separately or may be adjusted simul- 
taneously by revolving the brush ring. 

The magnet frame is of cast iron, and is divided on a hori- 
zontal plane. The pole pieces are of wrought iron, and to- 
gether with cast iron shoes are through-bolted to the frame. 
The field coils are made up in two sections, the compound 
winding forming one section and the shunt winding the other 
section. They are machine-wound and of open construction, to 
secure maximum radiation and ventilation. 

Only the best material obtainable and the most careful and 
expert workmanship enter into the construction of these sets, 
which are thoroughly tested and subjected to the most rigid 
inspection before leaving the company’s works. 


A Small but Powerful Hydraulic Pump. 


The four-cylinder, two-pressure line hydraulic pump illus- 
trated represents a new Watson-Stillman type, by means of 
which one, two, three or four pressure lines may be served 


independently of each other, but from a common reservoir. 
Each pressure line has a separate pressure chamber, safety 
valve and release line, and is served by a separate pair of 
cylinders (%4 inch diameter by %4-inch stroke) having eccen- 
trics set to give a continuous flow. It is claimed that any 
pressure up to 600 pounds per square inch may be delivered 
into any line, the limit in each instance being determined by 
the setting of the safety valve, which opens as the pressure 
tends to exceed the limit and lets the surplus liquid pass back 
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through the release pipe to the reservoir. Any pressure line 
can be thrown out of service entirely by opening the safety 
valve, in which instance all the liquid in that line pumps di- 
rectly back to the reservoir. 

The one, two, three and four-pressure line pumps are prac- 
tically the same in design save for change in the length of the 
bedplate and the shafts to accommodate the required number 
of pressure chambers, cylinders, piston rods, eccentrics, etc., 
and may be fitted with an electric motor instead of the pulley 
shaft shown. These pumps are made by the Watson-Stillman 
Company, of New York. 


OBITUARY. 


George Thompson, superintendent-engineer of the Cunard 
Steamship Company, Ltd., died of pneumonia at Waterloo 
November 30. Mr. Thompson began his business life at Bel- 
fast as a premium apprentice in the engineering works of 
Messrs. Harland & Wolff. After completing his apprentice- 


THE LATE GEORGE THOMPSON. 


ship, he gained sea-going experience, and upon obtaining his 
extra chief engineer’s certificate he returned to Harland & 
Wolff's and entered their drawing office. Later he was in- 
trusted with the important duty of supervising the erection of 
engines for new vessels, finally becoming works manager. In 
June, 1903, he entered the service of the Cunard Steamship 
Company, Ltd., of which he became superintendent-engineer 
in 1904. 


Correction. 

In the last paragraph of the article describing the Sulzer 
Marine Diesel Engine, published on page 41 of our January 
issue, the cost of fuel per brake horsepower-hour should read 
139d (.278 cent) instead of 139d ($2.78) as published. 


At the annual convention of the National Marine Engi- 
neers’ Beneficial Association, held in Washington, D. C., 
during the week of January 16, the following officers were 
elected for the coming year: President, William F. Yates; 
first vice-president, Art Hyde; second vice-president, W. 
P. Tindall; third vice-president, C. N. Vonsburgh; secretary, 
George A. Grubb; treasurer, A. L. Jones. The convention 
was well attended and proved a success in every way. 


TECHNICAL PUBLICATIONS. 


Accounting Every Business Man Should Know. By E. E. 
Garrison. Size, 5 by 71%. Pages, 188. New York, 1909: 
Doubleday, Page & Company. Price, $1.20 net. 

The aim of this work has been to lay bare to business men 
the whole structure of modern accounting from foundation to 
summit. Simply and briefly the author explains the principles 
of business operation and finance and clears away all ob- 
securities. The author is well qualified through an extended 
and varied business experience to deal with the subject in 
the most thorough manner. It is undoubtedly true that this 
subject has been little understood by many men whose busi- 
ness relations demand an intimate knowledge of the subject, 
and this merely from the fact that the real values and pur- 
poses of accounting are hidden in a multitude of details and 
obscurities. Great length and much detail are avoided in 
this volume, but the treatment is complete and very clear. It 
is a book which every business man should find of value. 


A Text Book of Navigation and Nautical Astronomy. By 
Capt. A. P. W. Williamson, F. R. G. S. Size, 5%4 by 8%. 
Pages, 387. Figures, 163. London, 1909: J. Griffin & 
Company. Price, 7/6 net. 

This book is a complete and reliable text-book for those who 
are studying for the Board of Trade examinations, as well as 
for general students. Both elementary and advanced work 
are given, and the method of solving various problems is fully 
explained and illustrated by means of diagrams and numerous 
examples. After treating the entire subject of navigation and 
nautical astronomy as completely as possible, the author gives 
in an appendix a number of examination papers with answers 
to the questions, together with the necessary tables for solv- 
ing the problems, so that the student may obtain a fair idea of 
the requirements of the Board of Trade examinations. 


Ship Construction and Calculations. By George Nichol. 
Size, 6% by 9%. Pages, 330. Figures, 239. Glasgow, 
1909: James Brown & Sons. Price, 10/6. 

This book is timely in that it is the first one on ship con- 
struction from the press since the promulgation of Lloyd’s 
latest rules. The book is a general one, covering most of the 
problems met by ship superintendents, draftsmen, and ship- 
yard apprentices. It is distinctly practical and up-to-date. In 
fact there are a large number of sketches of details which 
are not usually included in books on naval architecture. Be- 
ginning with the simple ship calculations, which are neces- 
sary to determine the buoyancy and stability of ships, the 
author then goes on to discuss bending moments, shearing 
forces, stresses and strains. This subject is gone into very 
thoroughly and a large number of curves of loads, shearing 
forces and bending moments are given for ships in various. 
stages of loading. A large part of the book takes up various 
types of cargo steamers, and it is in this part that most of the 
details of construction are given. The latter part of the book 
contains such matter of value to a navigating officer, so that 
he may properly manage his vessel afloat. Calculations for 


stability, trim, rolling and loading and ballasting are given ini 
detail. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent spectfication does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
ID, C, 


919,014. EJECTOR FOR SHIPS’ ASHES. LUDWIG 
Se OF NEUMtJHLEN-DIETRICHSDORF, NEAR KIEL, GER- 

Absract.—This invention relates to those devices for ejecting ashes 
for ships which are operated by high pressure water or the like and the 
present novelty consists in branching the ascension pipes of the ejector 
toward both sides of the ship. At the branching point there is arranged 
a switching device by which one or the other of the branch pipes may be 
closed off as desired. Five claims. 


933,088. DIVING GEAR FOR SUBMARINE BOATS. FRANK 
M. LEAVITT, OF NEW YORK, N. Y., ASSIGNOR TO E. W. BLISS 
COMPANY, OF BROOKLYN, N. Y., A CORPORATION OF WEST 
VIRGINIA. 

Claim 1.—A diving gear comprising hydrostatic controlling means, a 
source of powsr, a rudder and an interposed steering mechaism com- 


prising a power-controlling device, controlled from said hydrostatic 
means, and a driven part connected to the rudder and propelled pro- 
gressively by said power in either direction under control of said power- 
controlling device. Twelve claims. 

933,314. CONCRETE SCOW. 
MORE, MD. 

Claim 4.—A boat comprising a concrete hull, a metal frame rein- 
forcing the said hull, a plurality of concrete bulkheads provided within 
the hull, a plurality of compartments formed thereby, a deck formed 
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integral with the said hull, a plurality of ribs extended longitudinally of 
the said hull and deck, a plurality of posts formed at the juncture of 
the said bulkheads and ribs forming supports for the said deck. Six 
claims. 


934,192. TORPEDO-TUBE. CESARE LAURENTI, OF SPEZIA, 
ITALY, ASSIGNOR TO SOCIETA ANONIMA FIAT-SAN GIORGIO, 
‘(OF SPEZIA, ITALY. 

Claim 3.—In combination with a torpedo tube, a cover for the mouth 
of the same, a connecting rod connected at one end to said cover, a 
traveling threaded member connected to the opposite end of said rod, 
and a fixed threaded member for actuating said traveling threaded mem- 
ber to move said rod to open and close the tube. Four claims. 


936,336. SYSTEM OF RIVER TRANSPORTATION. JULIUS S. 
LANE, OF BROOKLYN, N. Y., AND JOHN L. MATHEWS, OF 
BILLERICA, MASS. 

Abstract.—The invention consists in the combination with a gang or 
fleet of barges rigidly attached to each other, of propelling auxiliaries or 


units flexibly, yet firmly, attached to the gang in such a way as to 
attain their greatest efficiency, these auxiliaries being so arranged as to 
be capable of changing their direction with relation to the axis of the 
fleet, the power, speed and direction of propulsion, and the heading of 
the auxiliaries being each independently under the control of the pilot of 
the fleet from a central pilot house. “Twelve claims. 
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‘water, when the said drum is revolving. 


935,413. LOCK FOR DAVITS. WILLIAM J. RYAN AND LEWIS 
TANNING, OF NEW YORK, N. Y. 

Claim 1.—The combination of a revoluble davit stem, a member 
mounted thereupon and provided with a slot; a dog provided with a 
portion for entering said slot in order to hold said member and conse- 
quently to hold said davit stem, and means controllable at will for 
shifting said dog from one position to another. Seven claims. 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 4 South street, Fins- 
bury, E. C.,, and 21 Southampton building, W. C., London. 


6,513. ASH-REMOVERS FOR SHIPS. H. THIRION, PARIS, 
FRANCE. 

‘The ashes are admited through perforations in the drum into a 
mixing chamber for the purpose of mixing with the spent fuel and 
The mixing is automatically 
regulated by the pressure of the water, which flows through pipes into 
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the tank. This pressure acts on the piston and maintains the parts 
coupled and revolves the drum. When the flow of water diminishes the 
pressure on piston is reduced, the drum stops and the quantity of ashes 
admitted to the mixing chamber cannot exceed that of water. An aux- 
iliary pump is provided which feeds water through the ring into the 
cylinder. 


1011. CONSTRUCTION OF PROPELLER-BLADE CENTERS 
AND ADAPTABLE TO ALL CLASSES OF PROPELLERS FOR 
OCEAN-GOING PURPOSES. W. H. IRELAND, HANDSWORTH, 
BIRMINGHAM. 

According to this invention, propellers are so constructed that any 
one of the blades and its part of the boss can be readily removed when 


required, and for this purpose the boss is built of segments, to which 
the blades are cast direct. The segments are provided with flanges 
adapted to engage with the flanges on the adjacent segments, bolts pass- 
ing through the overlapping flanges to secure the sections. 


19,293. CONSTRUCTION OF BOATS AND SHIPS. W. H. 
FAUBER, NANTERRE (SEINE), FRANCE. | 

In hydroplane boats, the members constituting the bottom of the 
hull, and which incline downwardly laterally towards the keel line of 
the boat, are made greater in front than in the rear. The forward hy- 
droplane members merge into a keel having a centerboard effect. 
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THE SECOND TURBINE STEAMER FOR THE JAPANESE 


The experience gained with the first Japanese volunteer 
steamer Sakura Maru, built over a year ago, has been of 
much value to the Imperial Marine Association, which is the 
organizer of the volunteer fleet, and in the building of the 
second steamer, Umegaka Maru, every effort has been made 
to make her most useful, both in peace and war, having none 
of hermaphrodite fancies, which existed to a certain extent in 
the first steamer, nevertheless having every provision for ready 
transformation into a useful implement of naval warfare. She 
is a handsomely fitted and well-appointed vessel, and was de- 
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VOLUNTEER ELEET. 


Mild steel was used in the construction, and great atten- 
tion was given to the strength of the scantlings, which are 
greatly above the average for vessels of cross-channel type. 
The vessel also fulfils the requirements of Japanese shipbuild- 
ing and ship surveying regulations, and is subdivided below 
the main deck into thirty-six watertight compartments form- 
ing double bottoms, peak tanks, holds, oil bunkers, deep tanks, 
fresh-water tanks, engine and boiler rooms, steering-engine 
room, etc., which make the ship practically unsinkable, even 
if cne or two compartments are flooded. 


THE TURBINE STEAMER UMEGAKA MARU OF THE JAPANESE VOLUNTEER FLEET. 


signed and built at the largest private shipbuilding and engine 
works in the East, the Mitsu-Bishi Dockyard & Engine Works 
at Nagasaki, Japan. Her first keel plate was laid July 15, 1908, 
and she was delivered July 6, 1909, to the Imperial Railway 
Bureau, under whose management she will be run between 
Japan and Corea. 

The Umegaka Maru is a triple-screw turbine steamer of 
the following dimensions and particulars: 


Length between perpendiculars.......... 335 feet 
Byreaaiin smHolGleal.ooo0ccc cov 000 bed dan00dE 43 feet 
Depthesnoldeduesnere ee eeree AN ade ee 30 feet 6 inches 
(CirOOS' HOMIES; coved po dogs bosoooN so ncSrs 3,200 tons 
IDRENRE ia.o oboe mOlaE SHO Re aeRO Hae ean 16 feet 
Indicated’ horsepower..:..........-..--- 8,500 
SHAE 0 da Soe eRe Sea ere ora eoltc toes On 21 knots 
Number of special first class passengers. 2 

Number of first class passengers........ 34 
Number of second class passengers...... 81 
Number of third class passengers........ 347 


MAIN AND AUXILIARY MACHINERY. 

The propelling machinery, consisting of three sets of tur- 
bines of the Parsons type, was designed and manufactured by 
the’ Mitsu-Bishi Dockyard & Engine Works. The high-pres- 
sure turbine is on the center line, and one low-pressure tur- 
bine incorporated with an astern turbine on each of the wing 
shafts. The propeller shafting is of steel turned all over, and 
two plummer blocks are fitted to each length of shafting. The 
propellers are of the solid type and are of Stone’s manganese 
bronze, accurately polished all over, so as to reduce vibra- 
tion and friction to a minimum. 

The handles of all valves for the ahead and astern tur- 
bines are accessible from the starting platform at the for- 
ward end of the engine room, so that one engineer can have 
complete control of all the machinery. The condensers of 
Morrison’s Contraflo type, of which the Mitsu-Bishi Dockyard 
& Engine Works is the licensee, are placed alongside the aft 
ends of the low-pressure turbines and are built of steel plates, 
with strong cast-iron end chambers, with ample cooling sur- 
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face, and so arranged that the circulating water passes twice 
through the condensers entering at the bottom. Each con- 
denser is connected to one of the low-pressure turbines by a 
large steel eduction pipe. The cooling water is supplied to 
the condensers by two large centrifugal circulating pumps, 
each pump having a connection of about half the area of the 
delivery to circulate water through the condenser on the other 
side when one of the pumps is disabled. 

The vacuum system includes Weir’s wet-air pumps and 
Parsons augmentor condenser, and these, together with cir- 
culating pumps, are designed to insure the maintenance of the 
high vacuum necessary for the economical working of the 
turbines. There are two wet-air pumps of the twin type, and 
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the supply of power to fans and machines are placed at the 
aft end of the engine room. Of these we shall deal later in 
connection with the passenger arrangement. 

There are four double-ended boilers of the Miyabara patent 
watertube type, designed for a working pressure of 200 
pounds per square inch. These are arranged in two boiler 
rooms, and there is also a donkey boiler of the cylindrical 
type for auxiliary purposes in the aft boiler room. There are 
two funnels, elliptical in section, 76 feet 6 inches high, above 
the level of the firebars. These are double, the space between 
the outer and inner funnels being utilized for the ventilation 
of the boiler rooms and stokeholes. The boilers are worked 
under forced draft on the closed stokehole system, the air 
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these are fitted at the forward end of the engine room, one 
on each side of the center line. 

“Pumps are also supplied for forced lubrication of the bear- 
ings, and for oil-cooling purposes. There is a full comple- 
ment of pumps for the bilge, sanitary and fresh-water service 
of the ship. 

There are two pairs of Weir’s double-acting feed pumps, 
each pair being capable of supplying the boilers when the tur- 
bines are exerting their full power. They are so connected 
that either pair may deal with the turbines. These pumps:are 
arranged to draw from the hot wells through the float tank, 
condensers, feed tanks, boiler bottoms, fresh-water tanks and 
drain tank, and are fitted in the forward end of the engine 
room, together with a feed heater of the surface type and 
feed-water filters of the gravitation type. An auxiliary con- 
denser ‘with independent air and circulating pumps is also 
fitted at the forward end of the engine room. 

The distilling plant consists of two evaporators capable of 
producing at least 30 tons of water per 24 hours, and two dis- 
tillers capable of making about 10 tons of pure water per 24 
hours. 

A workshop is supplied with one lathe, one drilling ma- 
chine, one shaping machine, one grindstone, etc. All these 
machines are driven by electric motor. 

The engine and dynamos for the lighting of the ship and 


being supplied by four fans, each driven by one double-acting 
steam engine. One air compressor is fitted for tube-cleaning 
purposes. 

The Miyabara double-ended watertube boilers consist of 
three water legs, forming two combustion chambers between 
them, one on each side of the middle water leg. Each leg is 
composed of three horizontal cylindrical drums, arranged one 
above the other, connected together by short tubes, and a se- 
ries of diagonal tubes connecting the three legs and crossing 
each other over the fire-grate. Within the three middle 
drums, and enclosing the ends of the two groups of generating 
tubes which meet therein, diaphragm junction boxes are fitted 
for the purpose of separating the upcast water rising through 
the generating tubes from the downcast water running down 
from the top steam drum to the bottom water drum, thereby 
preventing interference between the upcast and downcast 
circulating water. A steam dome is fitted over the three 
water legs and connected to their tops. The tubes are of mild 
steel, solid drawn and cold finished, and were tested to a hy- 
draulic pressure of 1,000 pounds per square inch before being 
worked into place. The drums are made of mild steel. Each 
boiler is fitted with three furnace mouths at each end, and the 
furnace doors open inwardly, resting on horizontal spindles 
and fitted with balance weights. The ash-pit doors are so 
arranged that in the event of a tube bursting under steam, 
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they would close automatically. The whole is enclosed in 
sheet metal casing. 

The boilers are fitted with a complete installation for burn- 
ing coal and oil in combination. Korting burners are pro- 
vided in conjunction with the Flannery-Boyde system of 
settling tanks. The oil is injected into the furnaces by means 
of mechanical pressure, being delivered by pumps to the 
burners. There is a full complement of oil strainers, oil 
heaters, oil feed pumps, pressure oil pumps, etc. A steam ash- 
hoisting engine and a See’s ash ejector are also fitted in each 
boiler room. 

Progressive endurance and full-speed trials were carried 
out with the vessel, her performance being exceptionally 
satisfactory throughout. On the full-speed trial she attained 
a speed of 21.3 knots as the mean of means of six runs on the 
measured 3-mile course, outside of Nagasaki harbor, the 
maximum speed being 21.575 knots. The speeds obtained in 
the six consecutive runs were as follows: 21.135, 21.465, 
21.100, 21.538, 21.135 and 21.575 knots. 


health officers, and the aft house containing the second class 
dining saloon and hospital. 

The main entrance to the first class accommodation is on 
this deck; the general design and paneling is of polished 
wainscot oak, and the floor is laid with interlocking rubber 
tiling. In the center is an easy stairway leading down to the 
spar deck, and two side stairways leading up to the promenade 
space on the boat deck. It is lighted and ventilated over- 
head with a large skylight decorated with stained glass. 

Forward of the main entrance are the reading room and 
saloon. The decoration of the reading room is worked out 
in wainscot oak panels and framing, and the ceiling is 
finished in panels, painted in unglazed white and gilded. The 
furniture is also of polished oak, and sofas and seats are 
richly upholstered in heavy-silk of dark green shade. The 
windows and doors are hung with rich silk curtains of the 
same shade as the sofas, and the floor is laid with Wilton 
carpet and runners. There is fitted an upright cottage piano 
from the Nippon Musical Instrument Factory; decorated and 
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GENERAL ARRANGEMENT. 

The vessel is schooner rigged, with two pole masts fitted 
with the necessary derricks for the rapid handling of cargo; 
while her two large, oval funnels give her the appearance of 
a mammoth ocean liner in miniature. 

There are five decks; the boat, shelter, spar, main and 
lower decks. At the forward end of the boat deck, which 
extends for about 240 feet amidships, there is a large deck 
house to accommodate the special passengers, and the navi- 
gating officers with a navigating bridge and chart room di- 
rectly above. Six lifeboats are stowed on this deck, while 
the remaining area forms a promenade for first class pas- 
sengers. Two boats, one gig and one tenma (native boat) 
are stowed on the aft boat deck, which forms a promenade 
for the second class passengers. All the davits are of Welin’s 
patent quadrant type, the two pairs for lifeboats amidships 
being of extra strength, in order that one pair may be used 
for a steam pinnace weighing 7%4 tons, and the other for a 
pinnace weighing 3% tons. 

The shelter deck forms the principal deck of the vessel. 
Large houses are constructed on this deck, the forward house 
containing first class staterooms and public rooms, the midship 
house containing cabins for the senior engineers, custom and 


finished in oak in a manner to harmonize with the remainder 
of the room. Adjoining the reading room is the dining sa- 
loon. Seating accommodation is provided for thirty-four pas- 
sengers arranged at small tables. The decoration is also in 
oak. The ceiling is paneled and painted in unglazed white 
and gilded. It is lighted by two skylights with stained glass; 
thus giving the room ample light and air overhead. ‘The 
saloon is also lighted and ventilated by a number of large 
rectangular side lights, with silk hangings of dark crimson 
color. Sofa seats upholstered in silk of the same shade are 
placed round’ the sides of the saloon. There are two side- 
boards of polished oak at the ends of the saloon. The floor, 
which is of wood parquetry, is laid with Wilton-runners and 
mats. Service is from a roomy pantry in close proximity. 

In general the design of carving and stained glass in the 
reading room and saloon is based on the plum blossom, and 
is purely Japanese in style. 

Aft of the main entrance and about the boiler casing there 
are first class staterooms, lavatories, smoking room and bar. 

The smoking room is located between the boiler casings 
and extends the full breadth of the deck house. Here the 
paneling and framing are of fumed oak, and the furniture is 
also of fumed oak. A prominent feature of this room is a 
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large panel on the forward bulkhead painted by Mr, Gio- 
kusho Kawabata, member of Artisans for the Imperial House- 
hold. Small tables and chairs are comfortably arranged about 
the room. The upholstery is of dark brown morocco, and the 
hangings are of silk of similar shade. Overhead there is a 
large central skylight decorated with stained glass of Ori- 
ental Zodiacal design. The floor is of interlocking rubber 
tiles. 

The forward portion of the spar deck is arranged for the 
third class passengers. Aft of this there is additional accom- 
modation for first class passengers; midships the officers are 
quartered, while the aft part is entirely utilized for the 
second class passengers. The firemen are also berthed in 
this deck. 

The second class dining saloon on the shade deck accom- 
modates twenty-eight passengers. Its paneling and framing 
are painted white, with polished teak dado. The ceiling is 
also paneled and painted white. It is lighted and ventilated 
by a large overhead skylight. The furniture is of polished 
teak. A small pantry is fitted at the aft end. Aft the dining 
saloon there is an easy stairway leading down to the sleeping 
accommodations on the spar deck. 

The third class passengers are berthed partly on the spar 
deck and partly on the main deck. The greater portion of 
the third class space on the spar deck is occupied by the lava- 
tories, ete. The berths are of wood on galvanized iron fram- 
ing, common to those steamers trading in Eastern waters. 

Purser’s, doctor’s, engineers’, chief steward’s, cooks’ and 
stewards’ rooms are arranged midships. Near the purser’s 
room and below the main stairway there is a specie room in 
which valuables can be carried. It is substantially built of 
steel, with a strong door: fitted with Chubb’s patent locks. 
Adjoining the doctor’s room is a dispensary and then an 
officers’ mess room; those three rooms are accessible to each 
other, thus providing the means of turning the mess room 
into a sick bay when required, and for this purpose the deck 
is specially insulated and cemented. 

A telephone room is annexed to the clerk’s office at the 
end of the officers’ quarters, which is so arranged that while 
the vessel is lying at a wharf it may be connected with the 
city telephone for general communication. 

Forward of the second class space is a large mail office and 
postmaster’s cabin. The mail room is completely fitted out 
to meet the requirements of the Imperial Post for sorting 
mails en route. The furniture is of polished teak. The main 
deck, forward, is arranged for third class passengers, while 
at the extreme end are the crew’s quarters. Mail rooms, mail 
clerks and apprentices are located at the aft end, while the 
midship portion of this deck is entirely taken up by the ma- 
chinery. 

The forward lower deck is arranged for various stores and 
the after one for cargo space. 

There are many notable features in connection with the 
sanitary arrangements, for baths are fitted for all classes of 
passengers, and for the officers and crew. Those for the 
first class passengers and officers are fitted with showers and 
heaters, and those for third class passengers and firemen with 
heaters. A considerable number of hot-water boilers and hot- 
water heaters with steam and water connections are dis- 
tributed over different parts of the ship. Expensive as all 
these arrangements are, they insure perfect sanitation for the 
vessel. All sanitary apparatus is supplied by Messrs. Shanks 
& Co. 

A complete refrigerating plant by Messrs. Hall & Co. is 
fitted for the preservation of fresh provisions. The cold 
chamber is subdivided into four compartments, having a total 
capacity of over 1,200 cubic feet. It is also arranged to make 
336 pounds of ice daily without interfering with the cooling 


of the chamber. 
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For electric light and power there are two sets of engines 
and dynamos together, capable of developing 60 kilowatts, 
each set being capable of generating and supplying light equal 
to 6,424 candlepower, and of supplying the necessary current 
for three cluster cargo lamps of 200 candlepower each, for 
all signal lamps, for the workshop machines, and for forty-six 
electric fans. The engines are of the self-lubricating con- 
densing type, running ‘at about 350 revolutions per minute. 
The dynamos are of roo volts and six-pole compound wound. 
Both sets are placed at the aft end of the machinery space on 
the main deck. The current is transmitted by insulated cable 
of high conductivity; all wiring being done on the double- 
wire distributing box system. A marble switchboard is fitted 
in the dynamo room, from which the mains are led to their 
respective junction, switch or distributing boards throughout 
the ship. The masthead, side and stern lights are fitted with 
32-candlepower lamps, with an indicator placed in the chart 
house to show when they are burning. The engines and 
dynamos are of the builder’s own make. ~ 

Electric bell communication is provided to all staterooms 
and senior officers’ rooms. A telephone of Graham’s marine 
type is fitted between the navigating bridge and engine room. 

For ventilation each compartment has outlet and inlet venti- 
lators. Twenty-one large overhead electric fans are dis- 
tributed through the public rooms, and over twenty-five 
bracket fans to the staterooms and senior officers’ rooms and 
a large exhaust fan to the dynamo room. 

The steering gear of Messrs. Caldwell & Co., with tele- 
motor and shaft gear, is placed in the lower deck, with an 
emergency steam gear on the main deck. The gear is actu- 
ated from the navigating bridge, also from the steering sta- 
tion at the aft end of the boat deck. A capstan of the same 
make is fitted on the shelter deck and worked by means of 
shafting and gear from the emergency steam gear. 

The steam windlass is by Messrs. Napier Bros., and the cargo 
winches are of the builder’s own make. Engine room, steer- 
ing, docking, lookout and anchor telegraphs are of MeSsrs. 
J. W. Ray & Co.’s make, while the electric direction tell-tales 
are supplied by the Tokyo Measuring Instrument Factory. 
An innovation of Walker’s patent Neptune electric ship log 
is seen in the ship. 


ENGINEERING EDUCATION IN THE NAVY.* 


The education of naval officers in engineering to provide for 
the demands of the service starts at the Naval Academy. 
There, as a foundation, all line officers are given what is prob- 
ably the best technical education furnished by any school in 
this country. This tribute to the Naval Academy is based 
upon the method of selection of the student and upon the 
method of elimination of the student at the school, quite as 
much as upon the excellent system of technical education that 
has been developed within the last half century and that has 
been particularly improved within the last ten years. The 
Naval Academy is still being improved, and it is to be hoped 
that progress will not cease, but to-day it is considered by the 
bureau and, what is more to the point, by many skilled educa- 
tors, to be the finest school of engineering in the country. 

The graduates of such a school are naturally fit to under- 
take subordinate engineering duties of all sorts, and that is 
what they get, one and all. For five years, or until they have 
been promoted above the grade of ensign, they perform duties, 
under the naval regulations, alternately on deck and in the 
Whatever their duty is named, it is engineering 
Almost every act of the line officer has to do 
This may be direct, as 


engine room. 
duty in fact. 
with machinery and with engineering. 


* From the annual report of H, I, Cone, engineer-in-chief, United © 
States Navy. 
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when his duties involve maintenance of the machinery plant, 
or it may be indirect, as when his duties involve the executive 
duties of handling a ship, or of directing men that are directly 
engaged in handling the mechanical appliances of such widely 
varied sorts as are found on our vessels. The line officer lives, 
as may be said, in a heavily charged engineering atmosphere, 
and in actually performing his duties in gunnery and in elec- 
tricity, he is constantly directing the operation of complicated 
machinery, and is conversant with the average mechanical prob- 
lem. By training and by the constant exercise of authority he 
is an excellent administrator, and by profession he is a direct- 
ing influence to those.under him. Through his general experi- 
ence, the line officer possesses one qualification which no other 
officer in another corps or branch of the service could possibly 
attain, namely, the knowledge of and appreciation of the aims 
of his superiors from a military standpoint. In other words; 
he is vitally interested that his ship shall be in condition to 
meet any call from his captain or his admiral, with a knowledge 
of the nature of the requirements born from constant specula- 
tion as to what he will do-when he becomes captain or admiral. 

This continuous performance of engineering duty, using the 
term in an engineering sense rather than in the service one, fits 
the line officer for the superior duties of senior, engineer of 
our vessels. The bureau wishes definitely to state that the 
problem confronting it does not include the keeping of the 
motive machinery of the fleet in condition, for that has been 
solved, and there are to-day a sufficient number of line officers 
fully competent to fill the position of senior engineer officer. 
This fact is evident from the present superior mechanical 
efficiency of our vessels in commission; from the decreased 
proportionate amount of the repairs necessary for the main- 
tenance of the ships’ machinery in good condition; from the 
increased proportion of repairs incident to the service that are 
being performed by the ships’ force; and this with increased 
strains on the machinery, due to their now being more fre- 
quently operated at or near their designed power than has 
formerly been the case. The credit for this performance be- 
longs in various quarters. Great credit is due the enlisted 
personnel, and in particular to those of them that have evi- 
denced such energy and ability as to secure appointment as 
warrant officers. Obviously, however, the main credit is due to 
those responsible officers who have had charge of the ma- 
chinery, and to their immediate official subordinates. These 
have proved their worth, and they have justified the legislation 
of 1899 that made all engineers line officers and that made all 
line officers engineers. It is now generally recognized through- 
out the service that the latter truth was as much a result of the 
personnel law as the former one. All officers lean upon the 
expert engineer's knowledge in developing improvements in 
any branch of naval efficiency. It will be found to-day that 
former engineer officers are occupying positions of high re- 
sponsibility under every line bureau of the department, and 
that many officers who never received any special engineering 
education are performing with eminent success duties under 
this bureau. : 

There is one branch of engineering that this excellent gen- 
eral education does not fully qualify all naval officers to per- 
form: The important work of designing the machinery of 
our vessels. When the personnel law was passed, the Congress 
provided for the needs of the service so far as expert designing 
engineers are concerned, by reserving a certain number of the 
old engineer corps exclusively for engineering duty. It was 
foreseen at that time that this was a temporary expedient, 
sufficient for the needs of the immediate future, but not suf- 
ficient to provide for the then comparatively remote time when 
the officers of the old engineer corps reserved for engineering 
duty only should pass from the active list of the officers of 
the navy. No direct provision to cover future needs of the ser- 
vice was made in the personnel law of 1899, but ample authority 
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was left with the Secretary of the Navy to solve this question 
through his power to detail officers to such duty as he deems 
most desirable. 

Successful, efficient, safe operation of machinery can only 
result from competent and careful design. The successful 
cruise of the Atlantic Fleet around the world is as much a 
tribute to the excellent work of the older engineers who de- 
signed the machinery of that fleet as to the. efficiency of those 
that handled the machinery. It is essential to future success 
that we have competent, expert designing engineers to do the 
work that the older engineers so efficiently performed in the 
past. Now, by definition, the expert is a man who is generally 
well qualified in all branches of his profession, but who devotes 
his entire attention and directs his whole effort along Some one 
line of that profession. That the designer of a marine engine 
must be an expert in order that his design may be entirely suc- 
cessful cannot be doubted. Therefore, we must have at all 
times a limited number of officers in the navy who devote them- 
selves exclusively to scientific engineering. This accords with 
the expressed opinion of the personnel board of 1899, that some 
specialization for the ~design and inspection of machinery 
should be created. 

Since the passage of the personnel law of 1899, every 
engineer-in-chief has seriously advocated some method of 
securing special training for a small number of officers to pro- 
vide for the time, now comparatively near at hand, when the 
designing and other scientific engineering work must be done 
hy others than officers of the old engineer corps. All have 
advocated some school of engineering. It has been the good 
fortune of the present chief of this bureau to reap the benefit 
of the plans of his distinguished predecessors, and to propose 
to the department a plan for the creation of such a school of 
marine engineering that has been adopted and that will, it is 
believed, provide for the needs of the service in the future. 

The principal object of the recommendation favoring such 
a plan was to secure an adequate, but small, number of thor- 
oughly well qualified engineering experts to perform designing 
engineering work for the navy. To reap the full benefits of 
the personnel bill and to secure the very best future designs, 
it is, in the bureau’s opinion, an essential qualification that 
these officers should be all-round naval officers of ample gen- 
eral experience, to enable them properly to adapt naval ma- 
chinery to the requirements of the service. This implies 
several years’ experience at sea, and it also implies the per- 
formance by all of these officers, at some time previous to their 
selection as designing engineers, of that sort of duty commonly 
called line duty, namely, executive duty, concerned with the 
ship as a whole as a unit in the fleet. Some such duty is 
essential to that clear and broad conception of the requirements 
of the service that it is essential should govern all designs of 
naval vessels and of naval machinery. 

Ten officers have been selected from applicants for this duty 
for detail to the School of Marine Engineering. These officers 
have had at least three years’ sea service, and have been 
selected according to their evidenced capacity: Provision is 
made for the selection of officers for designing duty from 
among those specially well qualified by education, experience 
and inclination, pending the time when graduates of the school 
will be eligible for such detail under the terms of the order. 

The headquarters of the School of Marine Engineering is 
fixed at Annapolis, in accordance with the bureau’s recommen- 
dation. This recommendation was made after careful inves- 
tigation and consideration of the advantages of various private 
instittitions of learning. 


The annual meeting of the Institution of Naval Architects 
will be held March 16, 17 and 18 in the Hall of the Society of 
Arts, John street, Adelphi, London, W. C. The Right Hon. 
Earl Cawdor, president, will preside. 
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ORE-HANDLING EQUIPMENTS FOR LAKE | 
VESSELS.* 


BY RICHARD B. SHERIDAN. 


MODERN UNLOADING MACHINERY. 


With the introduction of the grab bucket there have been 
practically but two types of machines developed: One, that 
employing a bucket suspended by the operating ropes, and 
the other a grab bucket carried on a rigid arm. The first 
type is shown in Fig. 5, and the other type in Fig. 6. 

The machines shown in Fig. 5 are unloading plants built for 
the Pittsburg & Lake Erie Dock Company, at Fairport, Ohio, 
and the equipment consists of six units. Generally each of 
these units consists of a structural steel pier mounted on 
double-track equalizing trucks, and each truck carried on 
four double flanged, chilled tread wheels. Each pair is de- 
signed to carry a traveling hopper or chute, designed to de- 
flect the ore into the railway cars running beneath the same. 
An apron extension it attached to the main runway on which 
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tractive force of the supporting wheels. To the trolley is 
attached the operator’s cage, from which point the operator 
controls all of the motions of the machine. The hoisting 
mechanism operating an 80 cubic feet grab is carried on a 
turntable, located within the trolley frame, and by this ar- 
rangement the bucket may be turned through an angle of 
about 180 degrees. This feature allows the bucket to be 
turned so as to open fore and aft of the vessel and thus 
reach in under the deck between the hatches. The length of 
the bucket open is such that in boats whose hatches are 12 
feet centers, the bucket when working in adjacent hatches 
will reach in past the center of the ore lying under the deck 
between the hatches, the whole purpose of this arrangement 
being to reduce, as far as possible, hand labor within the 
boat. 

The electrical equipment in one of these machines consists 
of two 125-horsepower motors for hoisting the bucket, one 
100-horsepower motor for racking the trolley, and one 3%- 
horsepower motor for rotating the bucket. The machine is 
propelled along its supporting rails by a 75-horsepower motor. 


FIG. 5.—FOUR ELECTRIC HOIST PLANTS, PITTSBURG & CONNEAUT DOCK COMPANY, CONNEAUT, OHIO. 


the trolley operates, and designed to project over the vessel. 
This extension is made so that the same may be raised and 
lowered to facilitate boats coming into dock. At the rear 
end generally a cantilever projection is arranged so that the 
ore may be dumped into a stock pile at the rear, for the 
purpose of rehandling into cars or into a more permanent 
stock pile as the case may be. The machines are designed 
to be moved along their supporting rails by power, the mov- 
ing-gear mechanism being located in a small house above 
the trolley track or runway. From this mechanism, shafting 
and gearing transmits the motive power to each of the sup- 
porting truck wheels, thereby allowing the machine to be 
moved along its supporting rails at the will of the operator. 
The man trolley on each machine consists essentially of a 
steel frame, mounted on track wheels and arranged to run 
on the structural steel runway of the pier. The trolleys are 
made self-propelling, the method of moving being by wire 
ropes attached to each end of the runway and passing over 
a drum located on the trolley frame. By this method the 
trolley can be accelerated very quickly and stopped quickly, 
which would not be the case with trolleys operated by the 
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With the above electrical equipment the speeds of the va- 
rious functions range about as follows: 

Hoisting, 300 feet per minute; trolley, travel, 800 to 900 
feet per minute; machine travel along the supporting rails, 
75 to 100 feet per minute. 

The main dimensions of the machines now uséd of this 
type are approximately as follows: 

Span of pier, 62 feet 10 inches; cantilever projection over 
the water, 59 feet 3 inches from center of shear leg next to 
waterfront; cantilever projection at the rear, 100 feet from 
center of rear shear leg; height of runway above supporting 
tracks, about 44 feet; total hoist of bucket, about 74 feet. 

The moving-gear mechanism is arranged with a solenoid 
brake, designed so that when no current is passing through 
the motor the moving-gear mechanism of the machine is 
locked. The hoisting and lowering of the bucket from the 
trolley is controlled by a powerful foot-band friction brake, 
and the racking motion of the trolley is controlled by an in- 
dependent band friction brake. 2 

There have been many different proportions of machines of 
this character, but the type shown in Fig. 5 is the one gen- 
erally used. 


« 
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FIG. 6.—GRAB-BUCKET CARRIED ON A RIGID ARM. 


A similar type of machine arranged with no cantilever at 
the rear, but equipped with a 200-ton weighing hopper or 
bin, in the pier itself to take the place of the small deflecting 
chutes and designed to weigh the ore or material directly into 
railways cars running beneath is sometimes used. Machines 
of this type are particularly advantageous on docks where 
ore is handled directly into cars for shipment. In general 
the machine is the same as that of the other type. 

The weighing bin is an interesting feature. It is rec- 
tangular in plan, being 27 feet 4 inches long by 18 feet 6 
inches deep. Its sides and ends are curved to a parabolic 
form, so that the bin is like a huge bag. It is carried 
from the pier structure through a set of specially designed 
scales, the method of suspension of the bin being from 
the four corners by rods. In the bottom of the bin are two 
chutes, each being 2 feet wide by 7 feet long. These chutes 
are arranged in the bin so that both will dump into the same 
railway car lying beneath. The chutes are each arranged 
with an electrically operated gate, the two gates being so 
arranged that they will work simultaneously when opening 
and closing. The closing edge of the gate is cut away in a 
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V-shape in the middle and tapering off towards the ends. By 
this arrangement the stream of ore passing through the 
chutes may be gradually cut down to nothing, the purpose of 
the indentation in the closing lip of the gate being to reduce 
the stream more gradually than it could be if the whole 7 feet 
had to be figured on. The bin weighing mechanism is fitted 
with plus and minus weighing beams, so that the ore going 
into the bin is continually noted, and likewise the ore drawn 
off is easily weighed and kept track of. The whole design of 
this bin, its method of suspension and the scale feature is 
one which would constitute a paper in itself, and therefore I 
am obliged to pass over it with this very meager description. 

Machines of this type, with 5-ton buckets, have no diffi- 
culty in handling ore, from the modern lake vessel with 
hatches spaced 12 feet centers, at the rate of 400 to 425 tons 
per hour when breaking into a hatch, and there are many 
records where boats of modern dimensions have been un- 
loaded by a plant of these machines at the average rate of 
319 tons per hour per machine, and at a power consumption 
varying from .35 kilowatt hour per ton of ore handled to 
.5 kilowatt hour per ton of ore handled, this variation de- 


FIG. 7.—FIVE BRIDGE TRAMWAYS FOR UNLOADING ORE FROM A BOAT DIRECT TO THE STOCK PILE AT A FURNACE PLANT. 
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pending upon the class of boat unloaded and the efficiency of 
the operators. 

The unloading machines above described have met all of 
the various conditions to be overcome in handling ore from 
boat to railway car. The question of handling ore from boat 
to stock pile has been taken care of in-two ways. 

Where the stock pile is at a furnace plant and is drawn 
from for that purpose, a type of machine similar on general 
principles to the first unloading machines has been developed. 
This type of machine is shown in Fig. 7. Each of these ma- 
chines consists of a bridge span with an apron projection over 
the water and supported on one.end by a pier and on the 


FIG. 8.—HOLD OF OLD-TYPE ORE VESSEL, HATCHES SPACED 24 FEET CENTERS. 


other by a shear leg. The entire structure is mounted on 
wheels and arranged to be moved along the supporting rails 
at the will of the operator. In place of having the operator 
at some fixed point, as in the early types, he is arranged to 
travel with the trolley in the same manner as on the fast 
piants described above. In general, machines of this type are 
but lengthened-out fast plants and serve the same purpose, 
but on account of the longer run of the trolley, the capacity 
per hour from boat to stock pile is somewhat reduced. 

Another very popular and economical method of handling 
material into stock has been used by many of the dock com- 
panies. The arrangement consists of a battery of fast plant 
unloaders at the water front and cantilever projections at 
their rear. And then in connection with these machines a 
separate stocking bridge of larger capacity is arranged to 
take the material from the pile made under the cantilever 
projection at the rear of the fast plant. 

The other type of unloading machine is commonly known 
as the “stiff leg’ and is shown in Fig. 6. It was invented 
by Mr. G. H. Hulett, of the Wellman-Seaver-Morgan Engi- 
neering Company. ._ These machines have been built with 
buckets having a capacity of 10 and 15 tons. They were 
originally designed to be controlled by hydraulic power, but 
since the first machines they are now being built for electric 
control throughout. It may be stated that they form a dis- 
tinct class of their own, and while there are several different 
designs made to suit special conditions, the following applies 
to all of the stiff-leg unloaders, 

The machines consist in general of a bucket mounted on 
the lower end of a vertical rotating bucket leg, which is sup- 
ported by a walking beam and always kept in a vertical posi- 
tion by a parallel arm to the walking beam. The walking 
beam is carried from trunnions supported by a mast on the 
front end of a trolley frame, which travels back and forth on 
a pair of girders ferming the span of a gantry frame. The 
gantry frame is set at right angles to the face of the dock and 
arranged to travel along the same on tracks running parallel 
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to the dock front. On the gantry frame, over the railway 
tracks, is arranged a movable transfer car, designed to re- 
ceive the material from the bucket, and this transfer car 
dumps the contents into cars directly beneath on any one of 
the several tracks running along the front of the dock. The 
various functions of opening, closing and rotating the bucket 
and racking the trolley are accomplished by an operator situ- 
ated in the bucket leg directly over the bucket. 

The bucket itself is made up of two separate scoops, the 
same as is generally found in the ordinary grab bucket. 
These scoops or plates are carried on wheels, which are ar- 
ranged to run in predetermined paths on the end of the fixed 
bucket arm and are further operated by bucket arms, which 
are connected in the present machines to electric motors 
placed on the rear of the walking beam. The arrangement is 
such that the operator located in the end of the bucket leg 
can control the opening and closing of these bucket blades. 
One of the blades in this type of machine has only a rotat- 
ing motion, while the other one has a rotating and scraping 
motion. By this method the entire opening or reach of the 
bucket is obtained by one blade, which throws the system off 
the center of the rigid bucket arm, the purpose of this ec- 
centricity being to accomplish a long reach under the deck 
between hatches. This feature, along with the rotating fea- 
ture of the bucket arm, gives the machine an easy control in 
securing the load for the bucket. After securing a load, the 
entire bucket and arm is raised vertically with the parallel 
motion above described, until the bucket is brought to a 
height sufficient to dump into the transfer system. The 
trolley carrying the walking beam is then traveled on the 
gantry structure carrying the same until the bucket has been 


FIG. 9.—HOLD OF THE WOLVIN, SHOWING FIRST RADICAL CHANGE IN 
’ CONSTRUCTION. 


brought over the transfer car where the load is dumped. The 
various functions of opening, closing and rotating of the 
bucket, together with the racking of the trolley carrying the 
walking beam, are accomplished by the operator in the bucket 
leg. Another operator controls the motions of the transfer 
car into which the bucket deposits its load. The walking 
beam carried on the bucket arm and bucket is, as can be 
seen, balanced by means of the machinery and a cast iron 
counter-weight at the rear end, so as to allow only a suff- 
cient amount of unbalanced load to warrant the bucket tak- 
ing its rated capacity. The trolley, which supports the walk- 
ing beam, is carried at the front end by a pair of four-wheel 
equalizing trucks, and at the rear end by a pair of two-wheel 
trucks. The racking movement of the trolley is accom- 
plished through a pair of spur pinions meshing with a pair of 
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racks attached to the gantry structure. The pinions are 
driven through spur gearing from the moving-gear motor. 
On account of the center of gravity of the walking beam and 
bucket arm being in front of the trunnions supporting the 
same, the rear end of the trolley supporting this walking beam 
is provided with a pair.of inverted trucks to insure equi- 
librium. Further, the travel of the trolley supporting this 
walking beam is provided with automatic stops to prevent 
over-travel. The hoisting motion of the bucket leg is limited 
in its upward travel by automatic electric cut-outs and a 
mechanical safety latch at the rear end of the walking beam, 
which is designed to hold the beam in case of extreme travel. 
All of the operating machinery is provided with solenoid 
brakes, which are set when the current is off. 

The transfer car running beneath the trolley carrying the 
walking beam is racked back and forth by means of cables, 


FIG, 10.—INTERIOR HOLD OF LATEST TYPE OF ORE CARRIER. 


the mechanism for operating the same being located in a 
house in the rear of the machine and controlled by a sepa- 
rate operator, also situated in this house. 

The electrical equipment on the latest machines of this 
type, which are located at Ashtabula, Ohio, and are rated as 
15-ton machines, is as follows: 

One 200-horsepower motor for raising and lowering of the 
' bucket arm; one 100-horsepower motor for closing the 
bucket; one 25-horsepower motor for rotating the bucket 
arm; one 75-horsepower motor for traveling the walking 
beam trolley; one 25-horsepower motor for operating the 
larry gates; one 100-horsepower motor for moving the total 
machine along its supporting rails, and one 150-horsepower 
motor for operating the transfer larries. 

This type of machine is much heavier than those of the 
suspended bucket type, and requires particularly heavy founda- 
tions, and as may be seen, more men to operate than the sus- 
pended machines described before. They further are not so 
designed that they may take out of stock, which, in some 
cases, is a disadvantage. 


INFLUENCE OF GRAB ON SHIP CONSTRUCTION. 


Fig. 8 is a view of the interior of one of the older types of 
ore-carrying boats, with hatches 24 feet centers. After the 
adoption of the grab bucket the various beams, stanchions, 
ete., were a great hindrance and caused delay in the rapid 
discharge of the material. The result has been that the 
hatches have been spaced about 12 feet centers. 

- Fig. 9 gives the interior view of one of the first radical 
changes in ship construction worked out. This picture is of 
the interior of the steamer Wolvin, which has a carrying ca- 
pacity of about 12,500 tons, Her length is 560 feet over all, 


540 feet on the keel, with a beam molded of 56 feet at the 
widest part and a molded depth of 32 feet amidships. At the 
time she was built she was considered novel, inasmuch as 
the cargo hold was of different form than that of any other 
boat built up to that time. 

This was constructed in the form of a hopper with sides 
that sloped from the main deck down to the tank top, and 
the ends built on the same slope. This hopper extends in one 
continuous length 409 feet without bulkheads or divisions of 
any kind, and its width measures at the top 43 feet, and the 
bottom 24 feet. This construction was adopted so as to ac- 
commodate the use of the automatic clam-shells in unloading 
the cargoes, and while it serves the purpose it also serves to 
make a very strong and rigid vessel. Another feature in the 
construction of this boat is the fact of the ordinary stanchions 
being dispensed with, and in their place a system of girder 
arches are substituted to support the upper deck, as well as 
the sides of the boat. In her deck plan there are thirty-three 
cargo hatches on the spar deck, each one measuring 33 feet 
by 9 feet in the clear and spaced 12 feet center to center, so 
that it is possible for the clam-shells to unload the vessel 
practically without any hand labor. 

Fig. 10 shows the latest departure made in the ore-boat 
construction. In the case of the Wolvin the sides of the hold 
sloped in at an angle, with the idea that the material would 
run down and be in a better position to be handled by the 
grab buckets. As is apparent, the sides projected out so as 
to allow the bucket, when lowering, to drop onto the sides, 
and much damage can be done to the boats, and there is no 
real advantage in gathering up the material. In the type of 
construction shown in Fig. 10, the sides are brought in on a 
slight slope, and then vertically down to the tank top, the 
vertical side being inside of the hatch combing, so that a 
bucket in dropping through the hatch would not come into 
contact with them, and, furthermore, having the vertical sides, 
the buckets were able to work close up to them and obtain, 
with less damage to boat, a bucket of ore, than in the type of 
boat such as the Wolvin. The Wolvin type, however, has not 
been generally repeated, and most of the modern boats have 
an interior construction very similar to that shown in Fig. 10. 


EVAPORATING PLANTS ON BOARD SHIP. 


BY WILLIAM J. AUKEN. 


Fresh water made by the evaporation of salt water at the 
expense of coal burned can never be as economical as obtain- 
ing the product from shore; hence we find tanks fitted aboard 
ships, usually of sufficient capacity to furnish all the water 
needed in runs between ports, where a fresh supply becomes 
available. There are many exceptions to this rule, however, 
which may make an evaporating plant desirable, or even a ne- 
cessity. Naval vessels, with their large crews, making long 
voyages, together with numbers of ocean yachts, may be 
considered as in the latter class, while many other ships at 
some time during their trips, find it extremely profitable to 
replenish a vanishing water supply outside their port limits. 

The usual adjunct for increasing the supply of fresh water 
beyond the tank capacity is the evaporator. This useful ap- 
pliance consists of a cylindrical shell containing a cast head on 
one end, if of the horizontal type, or on the lower side when 
vertical; to which is attached banks of tubes, and through 
which steam is passed in order, from the top to the bottom; 
draining from the last coil into a trap, and thence to the 
feed tank or hot well. Sea water is fed into the shell sur- 
rounding the heated tubes, and being vaporized passes out at 
the top into the vapor pipe. On many ships this pipe is con- 
nected to the auxiliary or main exhaust, the vapor finding its 
way into the condenser, where it is condensed with the ex- 
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haust steam and adds to the volume of the feed water. There 
being a partial vacuum in the exhaust piping, the boiling point 
of the water in the evaporator is lowered, consequently a 
greater quantity of water can be evaporated for a given 
amount of steam than when evaporating under greater 
pressure. 

One or two minor refinements are possible with this method. 
The low pressure in the evaporator makes a salt feed ob- 
tainable without a special pump. Where arrangements permit, 
this should be taken from the overboard discharge of the 
main circulating pump, as this sea water has been warmed in 
condensing the exhaust steam. Locations not permitting, the 
flushing-line discharge offers another possible suction, though 
here the water enters at a lower temperature (that of the sea). 
When a separate evaporator feed pump is advisable, the former 
suction should be chosen. 

This evaporating plant, simple in the extreme, will make 
large quantities of feed water with little or no attention; takes 
up but small space, and needs few connections. The objec- 
tion, which leads to more complicated arrangements, is the 
quality of water produced. Where the vapor passes directly 
into an exhaust pipe its quality cannot be tested, hence when 
poor water is made it must contaminate all of the previous 
yield. The boiling point of the water being low, because of 
the partial vacuum under which it is evaporated, the steam 
bubbles formed are large, the vapor heavier than when higher 
pressures are used, and the amount of water held in suspen- 
sion is also greater, hence the tendency to prime is always 
present. This is aggravated by the usual method of con- 
nections. 

To insure against this evil, the vapor pipe should rise ver- 
tically from the evaporator 10 or 12 feet before connecting 
into the exhaust, that gravity may free the vapor of the con- 
tained water. Its diameter should also be large, decreasing 
the velocity of the vapor, which adds another safeguard to 
the tendency of priming. While the latter conditions may be 
easily met, the former is usually unattainable, due to the 
necessity of running the exhaust piping without pockets, and 
serving the other auxiliaries as well. 

If it is desired to make water for drinking purposes, the 
plant described above becomes unsuitable; an independent 
cooling agent for the vapor being necessary. It is found in 
the distiller. This device is but a small surface condenser, and 
as usually made consists of a cylindrical shell, longer than its 
diameter, with openings bottom and top for the entrance and 
exit of the circulating water, respectively. Within are top 
and bottom heads, into which small vertical tubes are ex- 
panded, the circulating water flowing through them, while 
the vapor comes in contact with their outside surfaces, entering 
near the top and flowing out the bottom as water. The pro- 
duct is then drained to a small fresh-water tank, tested, and 
if found satisfactory, drained or pumped to the ship’s tanks. 

It is good practice to furnish two distillers, each of half 
capacity for every evaporator installed. This arrangement 
allows one distiller to be cut out, with a saving of circulating 
water when the evaporator is not working at its full capacity. 

Advantage of connections to the flushing system is taken at 
times to furnish water for distiller circulating purposes, 
though another method is to reverse the operation, sending 
water first through the distillers, and thence to the flushing 
line by means of the same pump. The necessary vertical rise 
of the vapor pipe, as previously explained, is obtained by plac- 
ing the distillers in a trunk way or fastening upon a bulk- 
head. Evyaporating under pressure is resorted to when using 
distillers; a vacuum being neither available nor desirable. 
The diameter of the vapor pipe may also be reduced over 
that required for the plant first described. 

The essentials for making pure distilled water have now 
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been complied with, but a few modifications will be con- 
sidered, which tend to a more efficient installation. The » 
evaporator feed should be taken from the distiller circulating 
pump discharge, that a portion of the waste heat may be 
utilized. A vapor separator is a recent innovation, and if of 
efficient design adds materially to the output of the appa- 
ratus. It is located in the vapor pipe, between the evapora- 
tors and the distillers, preferably near the latter. The usual 
types of this article which are commonly in use on steam 
lines are not as successful on vapor pipes. In construction 
their diameter should be large, as compared with the vapor 
pipe, that the decrease in velocity may tend to precipitate the 
moisture from the vapor. 

The entrance of the vapor is through the top, the outlet 
being placed on the side, also near the top, in order to reverse 
the direction of flow. Two or three sheets of wire gauze 
placed horizontally across the separator serve to catch the 
contained moisture at the point where the motion is prac- 
tically nil. The usual gage glass and fittings, together with a 
drain, are provided, the latter leading to the bilge or over- 
board generally through a trap. 

An unobstructed drain is essential to the efficient working 
of this apparatus. Traps when used should be regulated to 
discharge freely. The writer has obtained excellent results 
without them by discharging directly overboard; the drain 
valve being cracked, allowing a small portion of vapor to be 
continually flowing through the line. 

Having passed through the separator, the vapor is lead to a 
“feed-water heater.” The usual cylindrical shell, through 
which coils of pipe are inserted, is common to most of these, 
as other heaters. The vapor entering at the top flows 
around the pipes and out at the bottom; the feed being 
forced up through the coil in its path to the evaporator. Dis- 
tillers complete the condensation of the vapor at this point, 
taking the vapor from the heater by gravity and discharging 
it to the fresh-water tank previously mentioned. 

Water thus made, being devoid of air, possesses that pecul- 
iar “flat” taste so nauseating to those unaccustomed to it. 
This objection is readily overcome by causing an air current 
to mingle with the newly made water supply. The method of 
connecting a. pipe to the distiller near the bottom is an effi- 
cient manner of accomplishing this result; a partial vacuum 
being produced at this point, due to the condensation of the 
vapor above it, insuring a constant air supply. The pipe is, 
of course, led to a suitable height, a return bend upon the 
upper end serving to prevent the entrance of foreign matter. 

Testing water for its purity is done by dissolving crystals of 
nitrate of silver in the water, weakening the solution until one 
or two drops of same in a glass of fresh water will not color 
it. If the sample to be tested does not change to a chalky 
white when the solution is added, its quality is assured, but 
the water should not be used when discoloration takes place 
on the entrance of the testing solution. All samples of water 
taken will discolor in time if left to stand; the length of time 
depending upon the strength of the mixture. It needs but 
little practice, however, to differentiate between good and bad 
water. As water treated with this solution is more or less 
poisonous, the sample should be disposed of and not left 
standing or thrown into the fresh-water tank. 

Pipes for carrying fresh water are commonly made of 
wrought iron, galvanized, rather than brass or copper, to 
avoid the injurious effects attributed to these metals. If the 
latter are used they should be tinned. 

Engineers differ widely as to the proper method of operat- 
ing these plants; the fact that water when needed is needed 
badly leads many of them to increase the output to the 
greatest extent. The pressure which can be carried in the 
evaporator coils depends, of course, upon their diameter and 
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thickness, as an increase of thickness leads to a slower trans- 
mission of heat, the economical limit is soon reached. In many 
evaporators a safety valve limits the coil pressure to 10 
pounds, although the writer has raised it to 60 pounds (the 
test pressure of that particular coil), with a corresponding 
shell pressure of 10 pounds, and at these pressures almost 
doubled its rated capacity, furnishing thoroughly good water. 

As previously explained, the vapor is drier at the higher 
pressures, hence the quality of the water should be easier to 
maintain. That the pressure is not conducive to the greicest 
economy of steam is, of course, plain. The proper pressure 
to be carried must be varied to suit the individual conditions 
of the plant, together with the supply needed. For economi- 
cal working it may be stated that the pressure in the coils 
should not be greater than is necessary to produce good water. 
Where a vapor separator is used, this pressure may be safely 
lower than when otherwise. 

Carry the feed water in the evaporators at a constant 
height and so that the top row or two of tubes is left bare; 
this insures drier vapor, which is a material aid to good 
water. When a vessel is pitching or rolling in a heavy sea, 
the water level may be profitably lowered even beyond this 
point. 

A dry pipe or its equivalent should always be fitted in an 
evaporator, and baffle plates, especially in the horizontal types, 
are an aid, sometimes a necessity. 

The speed of the distiller circulating pump should be such 
that the vapor is thoroughly condensed. If an outlet is left 
in the connections where the vapor, if present, will escape in 
view of the operator, the speed of the pump may be regu- 
lated accordingly. The common method of placing ai reduc- 
ing valve in the steam supply to the plant is an excellent one, 
making the operation almost automatic, after a preliminary 
regulation. 

The shell pressure of the evaporator will adjust itself to 
the steam supply, the final indication of which depends upon 
the heating surfaces of the coils and their conditions as re- 
gards the amount of scale upon their surfaces. In properly 
designed plants this pressure should be allowed to come what 
it may. Throttling the vapor discharge may be resorted to, 
however, if an increase in the shell load is still within its 
safe working limits, and a higher pressure is conducive to 
better water. 

The use of an evaporator is coincident to the deposit of 
salt scale, which can be reduced to a minimum, by the ju- 
dicious use of the blow connection; the increase in density of 
the water is also not conducive to rapid evaporation. A 
salinometer and pot, familiar to the engineer in his tests of 
boiler feed water, will also determine the proper time to 
“blow” the evaporator. -The density may be carried some- 
what higher, however, 4/32 to 5/32 being not uncommon. 
Other engineers “blow” at stated periods, without regard to 
the salinometer readings. 

Compounding with evaporators has been suggested for 
marine installations, but has not met with favor. In this 
process, the vapor from the high-pressure evaporator is made 
‘to take the place of the steam in the low pressure one by 
passing it through the coils, draining to a trap as before, and 
thence to the fresh-water tank in the evaporator room. Pro- 
vision must be made for running each unit independent with 
this system, as required when scaling or overhauling one of 
them, adding to the multiplication of fittings. This, together 
with the added weight, due to the greater pressure carried in 
the. high-pressure evaporator, is considered to more than 
offset the gain in economy. 

It has been suggested by Lieutenant-Commander Delaney, 
U. S. N., that the vapor from the evaporators should be run 
to the main feed-water heaters and used to heat the water 
entering the boilers. Where the output of the plant is con- 


stant and of sufficient volume, such a scheme might be worked 
out to advantage, the exhaust steam now used for this pur- 
pose being displaced to the condenser direct. 


INDICATOR—VIII.* 


BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 


THE MARINE STEAM ENGINE 
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| REDUCING MOTIONS (CONTINUED). 


The principle of the inclined plane is frequently utilized for 
reducing motions, more especially on long-stroke paddle en- 
gines running at slow rotative speeds. Certain forms are also 
applicable to short-stroke auxiliaries, and recently the in- 
clined plane, in the form of a long pitch screw, has been used 
on engines of moderate stroke, with speeds as high as 120 
revolutions per minute. 

A reducing motion of the first kind designed by Messrs. J. 
F. Metten and Sven P. Meurk and fitted to the inclined paddle 
engines of the steamship Commonwealth is shown in Figs. 53 
to 57. Fig. 53 is a plan, and Fig. 54 a longitudinal elevation of 


a 
| 


Center Line of Engine y 


1 
— 
1 
1 
> 


of Crosshead 


Center Line 


ye 57 Mark 5 
_/ /Fig. 57 Mark.6 


\Fig. 56 


FIG. 53. 


FIG. 54. 


a part of the engine frame. The crank end of one of the 
main cylinders is seen at the left. AA is the center line of 
the piston rod, and BB the center line of crosshead journal. 
Brackets are bolted to the housing as shown. These bearings 
carry the shaft (mark 6) illustrated in Fig. 57. The bracket 
drawn in detail in Fig. 55 is bolted to the engine crosshead. 
This bracket carries at its lower end a 4%-inch flat-faced com- 
position pulley. The outer bar of the rocker frame, Fig. 57 
(mark 5), rests on this pulley. It will be noticed on reading 
the dimensions indicating the location of the center line of 
the rocker frame on the longitudinal elevation, that this frame 
is inclined relative to the center line of the piston or cross- 
head travel. When the engine is in motion, the inclination 
causes the outer bar of the rocker frame to describe the arc 


* Copyright, 1910, by Charles S. Root. 
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of a circle, and the pin, Fig. 57 (mark 9), on the cylinder end 
of the frame, of course, has a similar motion with a larger 
radius. The indicator end is attached to the pin and transmits 
the movement to the paper:drum. The weight of the frame 
keeps it in contact with the pulley on the crosshead bracket 
and takes up all back lash. This mechanism is not absolutely 
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correct, owing to the necessary angularity of the cord when in 
certain positions, but as the cord length on this particular gear 
is about ten times the radius of the arm, the error is almost, 
if not quite, negligible. This gear is, of course, only suitable 
for very slow rotative speeds. 

On smaller engines turning at higher speeds the device 
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shown in Fig. 58 is sometimes found. The swing of the bell 
crank B is adjusted to the indicator by altering the inclina- 
tion of the slide 4. This mechanism also lacks precision, due 
to cord angularity. If A and B are not connected by a pin 
and slot, a recoil spring should be fitted to assist the indi- 
cator drum spring in keeping the parts in contact. 

The principal part of the screw-gear reducing motion men- 
tioned at the beginning of this section consists of a bar or 
shaft very similar to the bar attached to the tool head of a 
gun-rifling machine. This shaft is mounted in suitable bear- 
ings, with its center line parallel to the line of stroke and close 


FIG. 58. 


to the crosshead. Thrust blocks are fitted at one or both ends. 
A spiral groove of uniform twist is planed in this shaft with a 
pitch of, say, thirty times the diameter of the shaft. A bronze 
nut or sleeve slides on the shaft. This sleeve is so fastened to 
the crosshead that it cannot revolye and is provided with a 
feather or helical key, which slides in the groove in the 
shaft. The crosshead in its forward and backward motions 
causes the shaft to rotate first in one direction and then in 
the other. A suitable wheel or drum on the end of the shaft 
transmits its motion through a cord to the indicator in the 
usual manner. This mechanism gives a correct reduction. 
This shaft is somewhat difficult to machine, but if the reader 
will consult any good work on gunnery he will find there an 
interesting description of the methods used in making rifling 
bars, and these will apply to a job of this kind. 

Another series of movements which are very handy for 
temporary use on slow-moving machines may be rigged with 
pulleys and cords. Suppose that it is desired to indicate a 
pump having a stroke of 8 inches. Take a single pulley and 
connect it as shown in Fig. 59. The pull of the indicator drum 
spring is supported by two cords, and the velocity ratio is 2 
to 1. That is, if the pump has a stroke of 8 inches, the single 
cord leading to the drum will move 4 inches. If the stroke 
of the machine is 11 inches, a “gun tackle” can be mounted as 
in Fig. 60. The tension of the drum spring is here supported 
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by three parts of the cord, the velocity ratio is 2 to 1, and with 
a stroke of 11 inches the cord will have a travel of 3 2/3 
inches. The different velocity ratios possible with pulleys are 
almost infinite, and the reader will find no difficulty in de- 
vising a combination to suit his purpose. Care should be 
taken to have the pulleys as light in weight and as free from 
friction as possible, and where more than one set of sheaves 


To the indicator drum 


<———_Crosshead connection 


Standing part made 


fast to engine frame —~__| 


Fig. 59 Fig. 60 

is used they should be of such diameter that the cords may 
all be parallel. Pulleys of different diameters are shown in 
Fig. 60. These motions will all be accurate if the cords are 
parallel with each other and with the line of stroke of the 
engine, 

The lever mechanism in its various forms, which is without 
doubt the reducing motion par excellence for vertical pro- 
pelling engines, will be considered next. 

(To be Continued.) 
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STEAMSHIPS BEAR AND BEAVER. 


Two steel passenger and freight steamships have just been 
completed by the Newport News Shipbuilding & Dry Dock 
Company, Newport News, Va., for the San Francisco & Port- 
land Steamship Company. These ships have been named the 
Bear and Beaver, and are both of the following dimensions: 


iLeneun Over alll, Bxovlilhs co 0condcqca0a0c0 380 feet 
Length, after-side of stem to fore-side 

OL UGG MOGEac occa caqnc0qd000000006 364 feet 
iBeamano] dedteprmrserstceicrctste = cece .c1 47 feet 
Depth, molded, to hurricane deck....... 34 feet 
Depth, molded, to main deck............. 26 feet 
1EoF Val Gbre SHS Go b.od dolclceamIn oro GIG Crea nIEG 19 feet 6 inches 
MONNACEMRSKOSSHeS Eesha e Niles eee ores 4,100 
Speedsnloade dat merremmnerterciclscieveracrer is 15 knots 


The vessels are steel hull, single screw, passenger and 
freight steamships of the hurricane-deck type, with a straight 
stem and semi-elliptical stern, and are schooner rigged, with 
two steel pole masts. There are complete lower, main and 
hurricane decks, and two tiers of deck houses above the hur- 
ricane deck. There is also an orlop deck in Nos. 1 and 2 
holds, a promenade deck over the houses on the hurricane 
deck, and a flying bridge at the level of the top of the prom- 
enade deck house. A complete double bottom is fitted, and 
the vessel is subdivided into compartments by five water- 
tight bulkheads. 

Accommodations for 276 first class passengers are pro- 
vided in ninety-two staterooms of three berths each, located 
on the main deck aft of the machinery, and in houses on the 
hurricane and promenade decks. The staterooms on the 
main deck are arranged generally in sections of four rooms 
each, with alcoves between the sections; all staterooms in the 
deck houses are outside rooms. 

The main dining-room, with a seating capacity for 162 
people, is located on the main deck aft of the engine casing, 
and the main stairway connecting the dining-room and a so- 
cial hall above is located on the after side of No. 3 hatch. 


SINGLE-SCREW’ PASSENGER AND FREIGHT STEAMSHIP BEAR, 
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A large smoking room is fitted on the promenade deck. 
Accommodations for second class passengers are provided 
on the lower deck forward, with berths for eighty-seven men 
and eighteen women. 5 

The propelling machinery consists of six return-tube Scotch 
boilers, one vertical donkey boiler, triple-expansion engines 
with cylinders 31, 50 and 84 inches diameter by 54-inch stroke, 
and one surface condenser independent of the engine framing. 

The main valves for the high-pressure and medium-pres- 
sure cylinders are of the piston type, and the valves for the 
low-pressure cylinder are of the flat type. The valve gear is 
of the Stephenson link-motion type, with double-bar links. 

The six main boilers are each 13 feet 6 inches diameter by 
II feet 6 inches long, with three corrugated furnaces and 
separate combustion chambers. The working steam pressure 
is 190 pounds per square inch. The boilers are fitted for 
burning oil fuel, with steam atomization. 

The vertical donkey boiler is 6 feet 6 inches diameter by 
11 feet high, built for 190 pounds steam pressure and ar- 
ranged to burn either coal or oil. 

The vessels have combined steam and hand-steering gear, 
with a steering engine of the Sickles type located on the main 


ARRANGEMENT OF LIFE BOATS WITH WELIN QUADRANT DAVITS ON THE 
PROMENADE DECK, 


deck forward. Auxiliary steering gear of the right and left- 
hand screw type is directly attached to the rudder stock. 

There is a steam windlass with attached capstan forward, 
the windlass being located on the main deck, and the capstan 
on the hurricane deck. There is also a steam capstan on the 
hurricane deck aft. 

An electric plant consisting of one 15-kilowatt and one 25- 
kilowatt generating set is located in the lower engine room, 
and there is an 18-inch searchlight on the navigating bridge. 

Welin patent boat davits are provided for handling the life 
boats, the latter all being located on the promenade deck. 
This installation, as shown by the illustration, presents a 


neat, yet substantial and business-like appearance, taking up 


a minimum amount of space. Double stands have been used 
between the boats in order to save deck space. 

The Bear was launched on Oct. 16, 1909, and the Beaver, 
Novy: 27, 1900. 

The trial trip of the Bear was run on Jan. Io, off the Vir- 
ginia Capes, during which a speed of 16 knots was attained, 
the engines indicating 4,500 horsepower at 86 revolutions. 
Oil fuel was used on the trial. 

The Bear. left the latter part of January for the Pacific 
Coast, with a cargo of steel and other freight; and the Beaver 
was completed early in February. The contract time for 
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building the Bear was seven months, and she was delivered 
four days ahead of this time, thus netting her builders a bonus, 
besides upholding their well-earned reputation for prompt 
and speedy work. 


BOILER ATTACHMENTS AND FUNNEL 


BY LIEUT. H. K. SPENCER, U. S. R. C. S. 


DRAFT. 


Assuming that the proper grate area and heating surface 
have been assigned to boilers designed to furnish a required 
amount of steam at a certain pressure; that the thickness of 
the shell plates has been determined, the riveting designed 
for the different styles of joints to be used in putting the 
boiler together, the bracing arranged and its strength calcu- 
lated, the next consideration will naturally be the attach- 
ments necessary to the operation of the boilers. 

A steam dome, or drum, is no longer considered necessary 
in order to get dry steam from a boiler. That attachment is 
done away with by providing a dry pipe leading from the stop 
valve opening lengthwise, inside the boiler, and as high as 
possible. Its sectional area must be at least as great as the 
area of the stop valve opening, and through the upper side 
slits are cut, or holes drilled, having an aggregate area of at 
least the cross-section of the pipe, and they are sometimes 
given an aggregate area of as much as one and one-half times 
that. The free end of the pipe is closed. 

While there are several methods and many rules for de- 
termining the size of the safety valve, any one of which may 
give a valve of sufficient size to relieve a given boiler of all 
the steam it will make when fired to its full capacity, it 
must, as a minimum, be of a size determined by the rules of 
the United States Steamboat Inspection Service. That law 
provides that, if loaded with a weight acting directly, or 
through a lever, the safety valve must be given % square 
inch of area for each square foot of grate surface in the 
boiler, and if spring loaded, 1/3 of a square inch of area for 
each square foot of grate surface. If the diameter of the 
single valve obtained by the above rule is greater than 5 
inches, two valves must be used, each having an effective area 
of at least one-half that of the single valve. Means, inde- 
pendent of the steam pressure, must be provided for raising 
each valve from its seat to-a height equal to one-eighth the 
diameter of the valve opening. 

The main stop valve and steam pipe should be given such 
size that the velocity of the flow of steam through them will 
not exceed 6,000 feet per minute. When there are two or 
more boilers, the aggregate area of their stop-valve openings 
should exceed the area of the main stop valve opening by 
about 25 percent, as should also the aggregate sectional area 
of the pipes connecting the different boilers to the main steam 
pipe. All bends should be made as long and easy as possible, 
and pockets, where water might accumulate, must be avoided. 
The inevitable expansion and contraction of the piping under 
change of temperature must be taken care of. Very often 
the bends in-the branch pipes from the different boilers are 
considered sufficient to safely take the expansion there, but 
with the main steam pipe it is very seldom that the bends can 
safely be relied upon for that duty, and an expansion joint of 
some kind must be provided. When an expansion joint is 
used, the sections each side of the joint should be securely 
anchored to the deck from their further ends; that is, in such 
a manner that none of the thrust of expansion comes on the 
fittings at the ends of the section of piping in which the ex- 
pansion joint is placed. 

For boiler stop valves, the writer’s preference would be 
heavy, angle, or globe valves, closing toward the boiler, and 
so designed that the stems can be packed when the valves are 
wide open. The way valves should be of a similar design, 
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then all can be packed, whether the boilers are under steam 
or not. 

The connections for the water columns should be ample, 
not less than 1% inch. Cocks, instead of valves, should be 
used, and placed on the boiler at each end of the pipe, and 
provision made for keeping the connections clear, both by 
blowing out and mechanically. A number of excellent de- 
vices are on the market for automatically closing the water 
and steam-gage glass connections when the glass breaks. The 
use of these devices eliminates some danger and consider- 
able annoyance. 

The surface blow should be larger than the bottom blow, 
and of a size sufficient to create a current toward the scum 
pan, when the blow-off valve is opened. The sea valve, to 
which this pipe connects, should be of the same size. A 
branch should be taken from the bottom blow pipe to the 
donkey pump, to be used as a suction for pumping out the 
boiler, so that it can be allowed to cool before emptying 
for cleaning. Another branch, giving the injector suction 
through the bottom blow should be arranged, so that the in- 
jector can be used for circulating and heating the water in 
the boilers before lighting fires. A drain cock should be 
fitted to the bottom of every boiler. 

The main feed pipes should be of such diameter that the 
velocity of flow through them does not exceed 300 feet per 
minute, and for small pipes, 2 inches and under, the figure 
should be 200 feet per minute and less. The feed checks are 
best of large diameter and small lift. A stop valve should be 
placed between the check and the boiler. The feed, water 
should be led by an internal feed pipe, always below the 
water level, to a part of the boiler where there is a decend- 
ing current, or to the bottom of the boiler. 

Even when mechanical draft is used, the smokestack, or 
funnel, should be proportioned to enable the boilers to steam 
at very nearly their full capacity, in case of failure or acci- 
dent to the artificial draft apparatus. The smokestack is the 
only means of creating a draft that does not require addi- 
tional apparatus and attention. 

The amount of oxygen required to effect the combustion of 
I pound of carbon is 2 2/3 pounds, or 12 pounds of air. It is 
found in practice, however, that more than that is required to 
effect complete combustion, and that the quantity depends 
upon the nature of the draft. With artificial draft about 18 
pounds of air are required per pound of coal, and with natural 
draft about 24 pounds. The weight of the products of com- 
bustion, with natural draft, then is, 24 + 1 = 25 pounds per 
pound of coal burned on the grates, and the volume of the 
mixed air and products of combustion may be considered the 
same as that of the air supplied the furnace when at the same 
temperature. One pound of air, at 32 degrees F., has a 
volume of 12% cubic feet, and 24 pounds, the amount neces- 
sary to consume I pound of coal completely, would have a 
volume of 300 cubic feet. At any other temperature than 32 
degrees F., the volume will equal that at 32 degrees multiplied 
by the ratio of the absolute temperature of the new tempera- 
ture to the absolute temperature of 32 degrees F., so at a 
temperature of, say, 500 degrees F., the volume would be 300 
x (500 + 461) = (32 + 461) = 585 cubic feet. 

The difference in the weight of a column of outside air of 
the same height as the funnel above the lowest fire bars, with 
a cross-section equal to that of the funnel and the column of 
hot gases within the funnel is the measure of the force that 
produces the draft. Let Ts be the absolute temperature at 32 
degrees F., JT; the absolute temperature of the air outside the 
funnel, Tz the absolute temperature of the gases inside the 
funnel, Ys. the volume at 32 degrees F. of air supplied per 
pound of fuel burned on the grates, and H the height of the 
funnel in feet above the lowest grates. A cubic foot of air at 
32 degrees F. weighs 1 ~ 12% = .08 pound, therefore 
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.08 (Tx —+ T:) H equals the weight of a column of air out- 
side the funnel of a height equal to that of the funnel, and 
with a cross-section of 1 square foot. The weight of a cor- 
responding column within the funnel is 


I T 22 it 
s+) Se yepeanse| (gey as 
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The force of the draft, that is, the difference of pressure 
within and without the funnel, is measured with a water 
syphon gage, which is simply a glass ‘““U” tube, used with one 
end open to the air, and the other connected to the funnel. 
In use, it is filled about half full of water, which, when the 
connection to the funnel is opened, shows at different levels 
in the two legs of the “U” tube, and so indicates the dif- 
ference of pressure within and without the flue. The dif- 
ference in level in the two legs, measured in inches, and ex- 
pressed as “inches of water,’ is the common measure of the 
intensity of draft. A column of water 1 inch high gives a 
pressure of 5.203 pounds per square foot, so, if the draft pres- 
sure per square foot be multiplied by 1 = 5.203 = .1923, it 
will give the intensity of draft expressed in inches of water; 
that is, the intensity of draft = f= .1923 (.08 X T= ~ T: — 
0833 X Ts + T2) H. The draft intensity in practice varies 
from .3 to .6 inch of water, according to the rate of combus- 
tion and the size of the steamer, and is sufficient to burn any 
of the coals ordinarily used for steam-making. 

Ts. is a constant, = 32° + 461° = 403° absolute tempera- 
ture, so the last equation can be rewritten H = h ~ (7.585 — 
T: — 7.897 = T2). Assume the conditions, T: = 521°, T2 = 
861°, which are, respectively, the absolute temperatures cor- 
responding to 60 degrees F. and 4oo degrees F., and that a 
draft of .4 inch of water is required, then H = .40 ~ (7.585 — 
521 — 7.897 = 861) = 74.21 feet, which is the height that must 
be given a funnel to produce a draft of .40 inch. 

Considering the cross-section of the funnel, it is evident 
that it should not be less than the total cross-section of all 
the tubes of all the boilers connected to it, as a contraction of 
the stream of hot gases, after leaving the tubes, could not be 
otherwise than detrimental to the draft. 

It is generally stated that the power of a chimney to pro- 
duce draft varies as the square root of the height, or, as one 
writer states it: (Holmes—The Steam Engine) “Then, 
since I cubic foot of air at 32 degrees F., or Tx, weighs 1 = 
124% = .08 pound, therefore H (.08 K Ts —= 7.) is the 
weight in pounds of a column of outside air of the height of 
the chimney standing on an area of I square foot. The cor- 
responding volume within the chimney weighs H (.o8 -+ 
1/V2) Ts2 — Ts pounds, and the difference between these two 
weights is the pressure in pounds per square foot of chimney 
section which produces the draft. A column of hot gas equal 
in weight to this difference is called the head of the chimney, 
and, just as in hydraulics, the velocity of discharge of water 
from a full vertical pipe is proportional to the square root of 
the height of the pipe, so in the case of a chimney, the ve- 
locity with which the air would flow, if unimpeded, into the 
bottom of the chimney, is also proportional to the square root 
of the height of the head. The height of the head, reckoned 
in feet of hot gas, is found by dividing the weight of a column 
of external air as high as the chimney, as found above, by 
the weight of 1 cubic foot of the hot gas. (This gives the 
height of a column of hot gas weighing as much as the column 
of external air.) If we subtract from this the height of the 
chimney, the difference is the height of the head.” 

The motion of the hot gases up the funnel may or may not 
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be accelerated; however, it is reasonable to conclude that the 
retardation, due to gravity, loss of temperature and friction 
inside the funnel of the upward moving volume of heated 
gas, is compensated by the constant pressure or positive 
accelerating force maintained in the ash-pit, and_ that, 
therefore, the motion is uniform. The total pressure main- 
tained in the ash-pit to force the air through the grates and 
the mass of fuel upon them, is the difference in weight of 
two volumes of gas equal to the volume of the funnel; 
that outside the funnel at an absolute temperature 71, and 
that inside the funnel at an absolute temperature 72. The 
draft may then be said to be of a certain pressure per square 
foot of grate area, so, if the two volumes of gas under con- 
sideration do not change; that is, if the volume of the funnel 
is kept constant, the total pressure to produce draft is not 
changed, and the draft pressure per square foot will, with 
equal grate areas, also remain unchanged, and consequently 
the rate of combustion will remain the same. Hence, it fol- 
lows that the height of a funnel may be decreased and its 
cross area increased without changing the draft pressure per 
square foot of grate surface, so long as the volume is kept 
constant. As it would be detrimental to the draft to make 
the sectional area of the funnel less than the sectional area 
of all the tubes of all the boilers connected to it, the unit in 
designing a funnel may then be taken to be that one having a 
cross-section and height sufficient to give the desired force 
of draft, then, if it is desired to use a shorter stack and not 
change the force of draft and the rate of combustion, the 
height may be reduced to a minimum, keeping the volume 
constant. ase tie 

There seems to be some advantage gained in making the 
sectional area of the funnel greater than the cross area of 
all the tubes of all the boilers connected to it, and, at the 
same time, so reducing the height as to maintain the condi- 
tion of constant volume. The maximum sectional area that 
can advantageously be assigned to a funnel would appear to 
be that equal to the net area for draft through the grates and 
the mass of fuel upon them. The corresponding height, 
keeping the volume constant, would then be the minimum. 

Suppose that the desired force of draft is .40 inch of water, 
and that the boilers connected with the funnel have a total 
grate area of 200 square feet, and that the sectional area of 
all the tubes of all the boilers is equal to one-sixth of the 
total grate area, or 33.33 square feet, which is also the sec- 
tional area of the stack to be used as a unit, so its diameter 
will be 6.52 feet. The necessary height of chimney to pro- 
duce a draft of .40 inch, assuming that the mean temperature 
of the gases inside the stack is 400 degrees F., was found to 
be 74.21 feet, so the volume of any chimney to maintain the 
required draft must never be less than 74.21 X 33.33 = 2,474 
cubic feet. The area of grates is 200 square feet, and the area 
of the openings between the bars will be about one-half of 
this, and the area for the passage of air through the mass of 
fuel on the grates will be about one-half of that, so the 
greatest sectional area that should be given the stack is 200 <X 
5 & .5 = 50 square feet, which would make the minimum 
height 2,474 — 50 = 49.48 feet; that is, the stack should be 
given that height above the lowest grates, and a diameter of 
7.98 feet. 

If it is considered that a higher stack, say 65 feet, would 
keep the decks more free of cinders and present a better ap- 
pearance, then it should be given a sectional area of 2,474 + 
65 = 38.06 square feet, and its diameter would be about 7 
feet. A draft of .40 inch of water is sufficient to burn ordi- 
nary steam coal at the rate of about 18% pounds per hour 
per square foot of grate surface, and a stack 65 feet high and 
7 feet in diameter is large enough to furnish sufficient draft 
to burn coal at the rate of 1814 pounds per hour per square 
foot on the grates of boilers having a total grate area of 200 


square feet, an area sufficient for boilers supplying steam to a 
triple-expansion engine of 2,000 indicated horsepower. 

The smokestack as designed has a volume of 2,474 — 200 = 
12.37 cubic feet per square foot of grate of all the boilers con- 
nected to it. It has been stated that the unit to be used in de- 
signing a smokestack is that one having a sectional area equal 
to the area for draft through all the tubes of all the boilers 
connected to it, and a height sufficient to give the desired force 
of draft. That height having been obtained, the necessary 
volume of stack has been determined, and the height and di- 
ameter can be varied, keeping the volume constant, to suit 
the conditions of appearance, etc. 

In the case considered above, the ratio of the grate surface 
to the area for draft through the tubes, which area is called 
the calorimeter of a boiler, was taken to be 6 to 1, but in prac- 
tice this ratio varies from 5 to 8, so it is seen that boilers 
having the same grate areas, but different calorimeters, would 
have different sizes of funnels if the above method was fol- 
lowed exactly. The power of a boiler is principally fixed by 
its ability to burn coal, so, if the grate is of ample size, and 
the smokestack of sufficient height and sectional area, the 
principal remaining factor affecting the boiler’s ability to 
burn coal is the area for draft through the tubes. Ratios of 
grate surface to calorimeter of 6 and 7 to I are very common; 
better results being obtained with the lower ratio, so it is as- 
sumed that, in all cases, the ratio is 6 to 1, then the unit vol- 
ume of smokestack will be H X (G. S. + 6) cubic feet, where 
G. S. is the grate area in square feet. The volume of the 
funnel per square foot of grate will be H X (G. S. + 6) = 
G. S. = H/6 cubic feet, and the following table is calculated 
from the equation H = h ~ (7.585 + Ti — 7.807 + T2), 
assuming that the average temperature of the stack is 400 
degrees F., and that the average temperature of the outside 
air is 60 degrees F. Taking the net area for draft through 
the grates and the fuel upon them to be G. S. + 4, the least 
allowable height for the stack would then be two-thirds that 
given in the table: P 


h= draft H = height of Volume of stack 
in inches of water. stack for draft, h. per sq. ft. of grate. 
.30 55.68 9.28 
.35 64.96 10.838 
-40 74.21 12.37 
-45 83.52 13.92 
-50 92.80 15.47 
-55 102.10 17.02 
-60 111.40 18.57 
.65 120.70 20.12 
.70 129.90 21.65 
.80 148.50 24.75 
.90 167.00 27.83 
1.00 185.60 30.93 


The height of stack is given in feet, and the volume per 
square foot of grate in cubic feet. 

The above method will be applied to an actual case, a 
steamer ‘carrying freight and. passengers on the Atlantic 
Coast. In service, this steamer regularly, and without any 
approach to forcing, burns, with natural draft, between 16 
and 17 pounds of coal per hour per square foot of grate sur- 
face, a rate of combusion which should be maintained with a 
draft pressure of .30 inch of water, so, from the table, the 
smokestack should be given a volume of 9.28 cubic feet per 
square foot of grate in the boilers. The boilers have a total 
grate area of 182 square feet, so the volume of the stack 
should be 182 9.28 = 1,689 cubic feet. Taking the sectional 
area to be G. S./6, gives 182/6 = 30.33 square feet, or a di- 
ameter of 6.22 feet. The height given in the table to produce 
a draft of .30 inch of water is 55.68 feet. The stack would 
then be made 56 feet high, with a diameter of 6 feet 3 inches. 
The actual stack is 52 feet 4 inches high, above the lowest 
grates, and has a diameter of 6 feet 6 inches, which gives it a 
volume of 1,697 cubic feet, or 9.54 cubic feet per square foot 
of grate surface. 

As another example, take a large, high-powered vessel with 
watertube boilers, having a grate surface of 1,460 square feet. 
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This vessel burns easilf, with natural draft (at a pressure of 
.45 inch of water) 22 pounds of coal per hour per square foot 
of grate. To create a draft of .45 inch requires a stack 83.52 
feet high above the lowest grates, and if given a cross-section 
equal to G. S./6, that will be 1,460/6 = 243.33 square feet. In 
this case, however, there are four stacks, so each will have a 
cross-section of 60.83 square feet, and a diameter of 8.80 feet. 
Each of the stacks would then be made 84 feet high, with a 
diameter of 8 feet 10 inches. The actual stacks are 90 feet 
high, with a diameter of 8 feet 6 inches, and a total volume 
per square foot of grate of 13.99 cubic feet. 

Stronger draft is required to burn coals of the poorer quali- 
ties, and those that cannot be described as free burning than 
is necessary to obtain good results with the best grades of 
bituminous coal. The writer has in mind a vessel which with 
such coal as Pocahontas, does fairly well, but with coal of a 
comparatively low grade, her steaming qualities are far from 
satisfactory, as the draft is not sufficient. Not only it is diffi- 
cult to maintain steam at anywhere near full power, but the 
economy is very low, even when steaming at what should be 
her most economical speed. As originally planned, this vessel 
was to have been provided with two funnels, but during her 
construction that was changed and only one fitted. The ves- 
sel has two boilers, each with a grate surface of 63 square 
feet, making a total of 126 square feet. The original plans 
called for two funnels, each 52 feet high, above the lowest 
grates, and with a clear inside diameter of 4 feet 6 inches. 
These dimensions would have provided a funnel volume of 
13.13 cubic feet per square foot of grate surface, which, it is 
seen by referring to the above table, should give a draft pres- 
sure of .42 inch of water, a force of draft ample for burning 
any of the coals ordinarily used for steaming. As built, the 
vessel was provided with one funnel 52 feet high, above the 
lowest grates and 4 feet 10 inches in diameter. These di- 
mensions provide 7.74 cubic feet of funnel volume per square 
foot of grate area, which should create a draft pressure of 
.25 inch of water. This is not sufficient to get the best re- 
sults, even from the best grades of bituminous coal. The 
ratio of stack volume to grate area should never be such that 
the resulting draft pressure is below .30 inch of water, even 
when the best free-burning bituminous coal is to be used, and 
for the average coals a proportion that will produce a draft 
pressure of about .40 inch of water should be given to insure 
good results. 

Considerations affecting the rate of combustion are the 
length of grates and the sectional area for draft below the 
grate bars. With short grates the fires can be worked better 
and with less labor, and the grates can easily be kept uni- 
formly covered with fuel. With long grates, 6 feet and over, 
the fire is liable to burn into holes at the back end and permit 
an inrush of cold air, which deprives the other parts of the 
fire of their proportion of air and reduces the efficiency of 
the furnace. With short bars, the higher efficiency of fur- 
nace obtained is due, to a great extent, to the greater supply 
of air per square foot of grate admitted below the bars; that 
is, with a given diameter of furnace, the area at the mouth of 
the ash-pit is the same, whatever the length of the bars may 
be. It is sometimes stated that “the consumption of coal is 
very nearly proportional to the diameter of furnace,’ a 
statement that practice seems to verify. 


A New Engineering Laboratory at Yale University 

Dr. Russell H. Chittenden, director of the Sheffield Scien- 
tific School of Yale University, has announced a gift to the 
school of $250,000 (£51,400) for the construction and equip- 
ment of a new mechanical engineering laboratory. The gift 
is from two graduates of the school of the class of 1888, Mr. 
George G. Mason, of New York city, and his brother, Mr. 
William S. Mason, of Evanston, IIl. 
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THE PRINSES JULIANA. 


The twin-screw steamer Prinses Juliana was constructed 
at the Govan shipyard of the Fairfield Shipbuilding & Engi- 
neering Co., Ltd. She is the first of three vessels which the 
Zeeland Steamship Company of Flushing have ordered, and 
she will shortly take up the night service between Queens- 
borough and Flushing. Her principal dimensions are as 


follows: 

IESSN ONG? A, 6s.6000000000 000000000000 363 feet 

ByceexehdN TOE. 55 o000ac000000000000000 42 feet 6 inches 
Depth to upper deck..:................. 25 feet 

DP) raitasheracice tye ein heh reel tek 12 feet 
Indicated horsepower................--- 8,000 

Speedsat) sea arenes wo nsnuneatstslerteeterls 21 knots 
TE@WIEYER, | FAKOESs 000000000000000000000000 3,000 


The propelling machinery consists of two direct-acting, triple- 
expansion, surface-condensing engines, each having four in- 
verted cylinders, with. cranks on the Yarrow-Schlick-Tweedy 
system of balancing. One of the low-pressure cylinders is at 
the forward end, and next to it is the high-pressure. Then 
comes the intermediate-pressure cylinder, with the second low- 
pressure at the after end. The cylinders are 28, 43%, 49, 49 
inches in diameter, with a common stroke of 33 inches, and 
are designed to develop about 8,oco indicated horsepower 
when driving the ship at 21 knots sea speed. 

The valves of the high-pressure and intermediate-pressure 
cylinders are of the piston type, the others are flat, and all are 
operated by the Stephenson double-link motion. Each en- 
gine has one condenser of steel plate with cast iron ends. The 
tubes are of solid drawn brass, and the tube plates of solid 
rolled brass. There are two circulating pumps of the centrifu- 
gal type, and two air pumps of Weir’s independent mono- 
type. There are two feed pumps of Weir’s make, which draw 
from the feed heaters and discharge into the boilers. The 
two propellers have each three blades of manganese bronze, 
with bosses of cast steel, having zinc protectors to prevent 
corrosion. 

The steam: generating plant consists of four double-ended 
boilers of the multitubular type, each designed for a work- 
ing pressure of 180 pounds per square inch. They are each 
15 feet 6 inches diameter and 18 feet long and are placed in 
two boiler rooms. All the furnaces are of the suspension 
bulb type, working under Howden’s system of forced draft; 
air being supplied by four electric-driven fans. 

Two See’s ash ejectors are fitted for the quick disposal of 

ashes. : 
The electric generating plant consists of two sets, manu- 
factured by Messrs. Allen, of Bedford. Each set is con- 
structed for a continuous output of 75 kilowatts at 100 volts 
when running at a speed of 500 revolutions per minute. 

The ship is built to Lloyd’s A class for channel service, and 
has five decks, named in the following order: Lower, main, 
upper, promenade and boat deck. She is fitted with two fun- 
nels and two pole masts, and has been specially designed for 
the night service between Queensborough and Flushing. Pro-_ 
vision has been made to accommodate a large number of pas- 
sengers, and a special feature is the one-berth cabins, of which 
there are many. Passengers may enter the main stairway 
either on the promenade or the upper deck, according to the 
height of the tide at the landing stage. From the first class 
entrance hall the passenger goes down a broad and easy stair- 
way to the first class dining saloon on the main deck and to 
the first class staterooms. The dining saloon is placed abaft 
the engine room.. It extends the full width of ship and has 
seating accommodation for ninety-three. The cabinet work 
and fittings for the dining. saloon and the first class public 
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TWIN SCREW STEAMSHIP PRINSES JULIANA. 
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PORT ENGINE OF S. S. PRINSES JULIANA IN THE ERECTING SHOP. 
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rooms has been designed, supplied and fitted by Messrs. 
Mutters & Son, of Amsterdam. 

The smoke room is on the upper deck, forward, and is ac- 
cessible by two side passages and a central stairway. The 
entrance hall on the upper deck is provided with settees and 
tables and forms a lounge. Immediately aft, and opening off 
the entrance hall, is the imperial suite of rooms. These con- 
sist of a large sitting room, a bed room, and a bath room, all 
of which are very tastefully finished by Messrs. Mutters. 
Forward there are rooms for 246 first class passengers, of 
which sixty will have one-berth cabins, and the others two- 
berth rooms. A group of two-berth cabins forward is re- 


served for ladies. 
Aft them’ are berths for 110 second class passengers in 
The second class dining saloon 


rooms for two, four or six. 


The Effect of Superheat on the Economy of a Marine 


Engine as Determined by Tests on the 
Steam Yacht Idalia.* 


BY LIEUT. JOHN HALLIGAN, JR., U. S. N. 


On Oct. 11, 12, 13 and 14, 1909, comparative tests were 
made of the steam consumption of the main engine, feed, cir- 
culating and air pumps of the steam yacht Jdalia, using sat- 
urated steam and steam with from 57 degrees to 105 degrees 
F. superheat. 

These tests were conducted by Dr. D. S. Jacobus, under the 
direction of Mr. W. D. Hoxie, the owner of the Jdalia, 
through whose courtesy tests 3, 4 and 5 were witnessed by 
the writer, representing the Bureau of Steam Engineering. 
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FIG, 1.—TRANSVERSE SECTION THROUGH BOILER, SHOWING LOCATION OF SUPERHEATER. 


seats twenty-eight and is on the main deck, and the second 
class smoke room is in a house on the poop deck. 

The promenade deck is 200 feet long and forms a grand 
promenade for passengers, while the boat deck affords pro- 
tection in wet weather. On the boat deck there are six life- 
boats and on the poop deck two lifeboats. Each boat is 
fitted with Welin’s quadrant davits. The vessel .is fitted with 
a balanced rudder of the builder’s own special type, which is 
worked by a steam tiller controlled from the bridge. 

The anchors are worked by a powerful windlass of Clark 
Chapman’s make. 

The speed trials of the Prinses Juliana took place on the 
Firth of Clyde on Sept. 2, 1909. These consisted of progres- 
sive runs on the measured mile at Skelmorlie, commencing at 
11 knots and gradually increasing until a speed of 22% knots 
was attained. The sea speed test was carried out in the North 
Sea, and between the Hinder and the Tongue the speed ob- 
tained was 22 knots. 


The /dalia is of the following general dimensions: Length 
over all, 178 feet; length on waterline, 140 feet; beam, 20 
feet; depth, ro feet; draft, 9 feet; gross tonnage, 201; net 
tonnage, III. 43 

She 1s propelled by a four-cylinder triple-expansion engine, 
11% by 19 by 22 11/16 by 22 11/16 by 18 inches stroke, the 
valves of which are all of the piston type. 

Steam is supplied by a Babcock & Wilcox boiler, burning 
anthracite coal, with 65 square feet grate surface and 2,500 
square feet heating surface. A superheater of 340 square feet 
heating surface is fitted, as shown in Figs. 1 and 2. 

The auxiliaries connected with the tests are of the follow- 
ing dimensions: Feed pump, inches, 6 by 4 by 6; air pump 
(independent), inches, 6 by 12 by 8; circulating pump (cen- 
trifugal), inches, 5 7/16 by 5. 

Under ordinary conditions of cruising, about 100 degrees of 


* From the Journal of the American Society of Naval Engineers. 
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superheat is carried. Except in the case of the dynamo en- 
gine, all of the auxiliaries take superheated steam at full 
boiler pressure. The only lubricant used in the main and 
auxiliary steam cylinders is fine graphite mixed with water. 
On the main engine this mixture is introduced by means of a 
hand-lubricating pump fitted at the throttle, which supplies 
all the lubricant required for the four main pistons and their 
respective valves. No difficulty has been experienced in the 
upkeep of the plant attributable to the use of superheated 
steam. That the cylinders are in excellent condition is 
evidenced by the efficiency of the engine as shown on the 
tests. 

The tests consisted of runs under conditions that were prac- 
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The dynamo engine was not run during the tests. The 
only other auxiliaries—the blower engines—exhausted into 
the atmosphere. 

No attempt was made to record coal consumption or other 
boiler data, as the tests were too short to afford accurate 
data of this sort. 

The tests were, however, of sufficient duration to give an 
accurate determination of steam consumption, as is evi- 
denced by the uniformity of the hourly data. The result for 
any hour of the tests plots very close to the curve shown in 
Fig. 4. 

The superheater shown in Figs. 1 and 2 was designed to 
provide 100 degrees of superheat; this established the upper 
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FIG, 2.—LONGITUDINAL SECTION THROUGH BOILER, SHOWING LOCATION OF SUPERHEATER ABOVE EVAPORATING TUBES, 


‘tically identical as regards their effect on the results. The 
main engines and auxiliaries were run at nearly constant 
speeds. The same indicators, thermometers and gages were 
used in all the tests, so that the results are strictly comparable. 

The steam used by the main engine, the feed, the air and 
the circulating pumps (all of which are independent) was 
determined by weighing the condensed steam discharged from 
the surface condenser, it being pumped from the hot well into 
a weighing tank mounted on platform scales, from which it 
was discharged into a feed tank. Temperatures and pres- 
sures were recorded at intervals of 15 minutes. Frequent sets 
of indicator cards were taken, the results of all of which are 
shown in the tables. New indicators with outside springs 
were used. The gross and tare weights of each tank full of 
water were measured, and the net weight of the partially 
filled tank at the end of each hour was recorded. 


limit of the tests. The lower degrees of superheat were ob- 
tained by mixing superheated with saturated steam, and by 
partly shielding the superheater from the hot gases by means 
of asbestos mill board. It was impossible with the means at 
hand to secure a lower degree of superheat than 57 degrees. 

In the test with saturated steam the superheater was com- 
pletely cut off from the steam line and vented to the atmos- 
phere. The saturated steam was shown to be dry by a throt- 
ling calorimeter. 

The results obtained are shown in the following tables, 
and, in the form of a curve, in Fig. 4. It will be noted that 
the water consumption of the main engine and auxiliaries 
was 18.3 pounds per indicated horsepower per hour with 
saturated steam, and 15.5 pounds when steam superheated 105 
degrees was used. 

Expressing these results as heat consumption per indicated 
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horsepower per minute we have, respectively, 365.7 and 326.9 
B. T. U’s. That is, the heat consumption with 105 degrees 
superheat is 89.4 percent of that when using saturated steam. 
In other words, the tests indicate that there is a net gain of 
IO percent obtained by using 100 degrees F. of superheat. 
This may be expressed as a saving in coal of 1 percent for 
each 10 degrees of superheat. 


International Marine Engineering 


Marcu, IG10. 


57 degrees F. and 15.3 percent when superheating 105 de- 
grees F. 

The tests are directly comparable in the saving of steam 
due to superheating, as the work done by the main engine and 
its auxiliaries was practically constant, the exhaust steam 
being condensed and carefully check-weighed hourly through- 
out the duration of the trials. 
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Note——The foregoing tests conclusively prove the economy 
resulting from the use of superheated steam. In the following 
table, “Summary of Tests,’ is found the actual saving in 
steam per indicated horsepower for different added incre- 
ments of superheat. These results are plotted in Fig. 4, and 
the gross saving is found to be 7.1 percent when superheating 


Where there are relatively large losses from condensation, 
the gain due to the use of superheat will be even higher than 
here shown. This will be the case when running at low 
powers; so that for the ordinary cruising speeds of naval 
vessels, a gain of about 12 percent in economy may be ex- 
pected with 100 degrees superheat. 
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SUMMARY OF INDICATOR CARDS. SUPERHEATED STEAM, 105 DEGREES. 
Saturated Steam. 
f Mean Fffective Pressure. Water 
Mean Effective Pressure. Water Desi, MENND || Te Camel re 
Date, 1909.| Time. Card. aes 181, 12, He JP, |] UN 1b, 125 |] AX IL, IPs 
our. a Le 
H. Pp. | 1. P. | F.L.P.|A.L.P. Ona. OER Ib 
a iF 3:00 1 He 33.0 11.25 | 10.25 
Oct. 11..... 2:15 : f 13. 
2:30 1 80 38.0 | 13.0 | 12.0 ue 2 Pears ese et (acon [fest oan | rte 
3:00 2 75 37.0 | 12.5 | 1.5 3:38 3 95.0 | 35.0 | 12.15 | 10.75 
3:15 9177 3:54 4 92.5 | 34.0 | 12.50] 10.80 
3:30 3 75 37.5 | 12.0 | 11.5 4:10 5 95.0 | 34.5 | 12.10) 10.50 
ae 4 75 38.0 | 13.0 | 12.5 aay 4:29 6 92.5 | 35.0 | 12.30] 10.90 
: ) 4:35 7,863 
wae 5 86 40.0 | 13.75 | 13.0 Asi 4:48 z 91.0 | 34.0 | 12.65 | 11.00 
: 0 ) 5:05 91.0 36.0 12.15 11.00 
Averages . o000 COONS 78.2 38.1 12.85 12.1 9,397 5:24 9 83.5 35.0 11.50 10.80 
5:35 7,713 
Collective indicated horsepower = 512.34. Averages.|.........| 91.4 34.6 12.17 | 10.83 7,790 
SUPERHEATED STEAM, 57 DEGREES. Collective indicated horsepower = 502.15. 
Mean Effective Pressure. Water 
Date, 1909.| Time. Card. es 
our. 
H.P. | I. P. |P.L.P./A.L.P. MARINE AUXILITARIES. 
- ia BY SIDNEY F. WALKER. 
Oct. 14.... 2:30 
2:35 1 78.5 37.0 13.25 12.25 
2:55 2 0 | B76 | As || 12 yi 
315 3 81.0 | 37.5 13.00 | 12.25 Bran The history of the development of auxiliary machinery on 
3:35 4 70.5 33.0 11.50 | 11.00 : board ship practically coincides with the history of the de- 
Hoe 3 au ae ee aise velopment of the marine steam engine. Since Fulton drove 
4:30 8,290 i i = 
Rees |b MUR rekon li sg°5 ‘o.a7 || seg || Be his first steamboat up the Hudson, and since the early steam 
ships crossed the Atlantic, enormous advances have been made 
Collective indicated horsepower = 495.2. in the size of ships, in the speed at which they run, and in the 
‘ economy at which they are worked. It will be remembered 
SUPINE SIUBAN, OS ENO we that in the early trans-Atlantic steamers, the Great Western 
{ a TTS TES Favor and others, the speed was only about 5 knots, and the steam 
Date, 1909.| Time. (Card om | Bonomi asa Ras CNT SE ee ed pe pressure only about 5 pounds per square inch. The ships were 
fa D, | WP, ii, || AP, sea also small, and the accommodations such as would be con- 
Guid, Jl oe sidered in these days almost barbarous. One of the earliest 
9:55 1 89.0 35.0 12.00 | 11.50 advances made in steam engineering, both ashore and afloat, 
10:15 2, 85.0 33.0 11.66 10.126 9 
10:35 3 91.0 37.0 12.50 | 11.50 was the gradual increase of pressure. The 5 pounds per square 
10:45 7,965 5 . 
TOreH hn oo | 37.0 19.0 || 10.00 inch of the Great Western has become 250 and 300 pounds in 
11:15 5 95.0 | 37.0 13.65 | 12.60 modern ships. The consumption of coal, on the other hand, 
11:35 6 87.5 37.0 12.10 12.00 0 Q. n0 
11:45 8,291 has steadily decreased. From the 10 pounds or more per indi- 
11:55 7 85.0 36.0 163508) 12.50 . 
ont f ah) 50) TORCH ONS cated horsepower of early days, the consumption has been 
ee 9 90.0 | 36.0 13.00 | 12.50 une reduced to 1%4 pounds, and in some cases less in modern steam- 
Averages..).........| 89.17] 36.0 | 12.63] 11.89] 8,234 ships. 
The increased size and speed of ships have demanded in- 
Collective indicated horsepower = 521.14. creased size in the engines, and as the size of the engines and 
SUPERHEATED STEAM, 96 DEGREES. the demand for coal and bunker space have increased, the 
requirements of economy in coal have become more and more 
Mean Effective Pressure. Water pressing. Hence with the advances in size and speed, there 
Date; 1909:))" ‘Lime: Cos, ae has been a development of auxiliary apparatus, designed to 
H.P. | IP. |F.L.P.|A.L.P. effect economy in fuel consumption. 
Otis Wonod 3:00 
3:15 il 84.75 aie 10.25 10.00 THE CONDENSER. 
3:45 2 91.50 35.00 14.50 12.00 i 3 
4:00 7,842 The condenser was the first apparatus applied to economize 
ae 3 eee Bells 1350 aie fuel on board steamships, but the condenser of the early days 
5:00 7,994 Hy i i f ara : 
ae A aan! 2.60! m.ap || sn.a0 and that of to-day are very different pieces of apparatus. The 
5:26 6 87.70 | 35.00 | 12.75 | 10.50 condenser was applied very early by Watt and by others, 
Weegee: Re MESSED Cal San Con | OnSite bee notably the makers of Cornish pumping engines. In the early 
days of steamships the jet condenser was employed, because 
Collective indicated horsepower = 498.27. it was simpler than the surface condenser, and because it was 
SUMMARY oF TESTS. 
PRESSURES. TEMPERATURES. R.P.M. Revolu- 
tions | I.H.P. Water Water Percent 
Date. Conditions. Vacuum per Min.,| Main  |per Hour, per Saving of 
1909. First Second Hot- Air- Circulat- Main Engine. Total. lids) Steam. 
Throttle. | Receiver. | Receiver. Feed. well. Pump. ing Engine 
Pump. 
Oct. 11.. Saturated...... 190 68.4 9.7 25.5 201 116.0 57 196 194.3 512.3 9,397 18.3 06g 
Oct. 14.. Superheat, 57°.. 196 66.0 9.2 25.9 206 109.5 56 198 191.5 495.2 8,430 17.0 7.10 
Oct. 14.. Superheat, 88°.. 201 64.3 8.7 25.9 205 115.0 53 196 195.1 §21.1 8,234 15.8 13.66 
Oct. 12.. Superheat, 96°.. 198 61.9 7.8 25.4 202 111.5 54 198 191.5 498.3 7,902 15.8 13.66 
Oct. 13.. Superheat, 105° 203 63.0 8.4 25.2 200 111.0 45 197 193.1 502.2 7,790 15.5 15.30 
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more easily kept in order. With the jet condenser a portion 
of the water coming from the condenser was employed as 
boiler feed, but, as will easily be understood, troubles with in- 
crustations of salt in those days were not the least with which 
the marine engineer had to deal. In those days, also, and for 
a very long period afterwards, the air pump was driven from 
the main engine. In fact, the independent air pump has not 
entirely displaced that driven from the main engine even at 
this date, though its use is continually on the increase, as it 
makes for greater economy and, what is of more importance, 
for greater control of the condenser. 

At the present time the surface condenser is the only one 
that is suitable for marine work. Like other apparatus, it has 
been gradually developed from very crude beginnings, as the 
principles upon which condensation takes place have been 
better and better understood, till at the present day the surface 
condenser is an exceedingly efficient apparatus. Even with the 
best form of ordinary surface condenser, however, the results 
obtainable are not sufficiently good for steam turbine work. 
It will be remembered that the great advantage which the 


FIG. 1.—WHEELER ADMIRALTY CONDENSER WITH DIRECT ACTING AIR PUMP 
AND CENTRIFUGAL CIRCULATING PUMP. 


steam turbine has over the reciprocating engine is the ability 
to utilize the steam down to very low pressures, to 28, 28%, 
and even 29 inches vacuum, if it can be obtained, while the 
reciprocating engine cannot utilize the steam much below 25 
inches vacuum economically. As marine engineers know, the 
volume of the steam rapidly increases as the pressure falls, 
particularly below the pressure of the atmosphere. At 25 
inches vacuum, for instance, the volume of 1 pound of steam 
is approximately 150 cubic feet; at 28 inches vacuum it is 
350 cubic feet, and at 29 inches it is 641 cubic feet. With the 
reciprocating engine, the cylinders required to deal with these 
large volumes of steam would be very heavy, and the valve 
ports would also require a great deal of care in designing, and 
would even then probably throttle the steam. With the steam 
turbine, however, the whole range of pressure can be utilized, 
no matter how high the vacuum is. As marine engineers are 
aware, also, the fall of temperature utilized by the mechanical 
action of the steam is a measure of the efficient use of the 
steam, and between atmospheric pressure and 29 inches 
vacuum there is a difference of 130 degrees F., while between 
atmospheric pressure and a pressure of 250 pounds per square 
inch the difference of temperature is only 194 degrees F. 
Hence it is of enormous importance to procure high vacua with 
steam turbines, and this is not easily obtained with the ordi- 
nary surface condenser. The increased quantity of cooling 
water required is very great, the cost of pumping the increased 
quantity of water is also serious. Hence, auxiliary forms of 
condensers have been devised. 

For this purpose Mr. Parsons has employed what he calls a 
vacuum augmenter. He found that it was necessary to in- 
crease the condenser surface per indicated horsepower, and to 


construct the condenser with tubes spaced wider apart than is 
usual, so that the steam can flow easily among them, and to 
submerge the lower tubes in the condensed water. The 
vacuum augmenter was designed to draw off the air and water 
from the bottom of the condenser by an application of the 
injector principle. The vapor and air from the augmenter 
condenser joins the water in the main delivery pipe leading 
from the condenser, and is drawn off with it by the air pump. 

A further development in condensers has been made in the 
Contraflo, made by Messrs. Richardsons, Westgarth & Com- 
pany, of Hartlepool. The principle upon which the Contraflo 
condenser works is that the condensation is carried out in sec- 
tions. The condenser is divided into two or more divisions. 
the steam passing through the divisions in series, and the con- 
densed water being drawn off from each division to the hot 
well as it is formed. The Wheeler Engineering Company and 
others have also developed forms of surface condensers, de- 
signed to give the cooling water the fullest access to the heated 
surfaces of the pipes on the other side of which the steam is 
passing, and also to make the whole arrangement compact, an 
important object on board ship. In the Wheeler Admiralty 
condenser the condenser itself is carried on pillars above a bed- 
plate, upon which are mounted the air and circulating pumps, 
the two pumps being worked by a single steam cylinder. The 
Wheeler Company also makes combined surface condensers 
and feed-water heaters. 


EVAPORATORS. 


In order that the boiler may do its best work, the water 
employed must be as free as possible from dissolved salts. 
As mentioned above, the old plan of utilizing the water from 
a jet condenser would be howled out of court at the present 
time, because the deposit of salts upon the boiler tubes would 
so seriously affect the working of the boiler as to causé ex- 
cessive waste and inefficiency. It is the practice in modern 
steamships to work with fresh water pumped into tanks pro- 
vided for the purpose when the ship is in dock, and to make 
up the leakage that is unavoidable by the addition of the 
necessary quantity of pure water obtained by distillation. 

There are a number of evaporators upon the market, but 
all of them work upon the same principle; that is, the vapor- 
ization of sea water. The usual arrangement as made by 
Messrs. G. -& J. Weir, Glasgow; Messrs. Caird & Rayner, 
of Glasgow; Messrs. Richardsons Westgarth & Co., of Hartle- 
pool; Messrs. Davie & Horne, of Glasgow, and Messrs. Royle, 


FIG. 2.—WILLIAMSON BROS.’ EVAPORATOR. 


of Manchester, consists of what is practically a steam boiler 
surmounted by a steam dome. In that of Messrs. Weir, there 
is a coil of hard drawn copper pipe fixed inside a casing, the 
whole being surmounted by a dome-shaped vessel. Steam is 
made to pass through the coil of pipes, and sea water is 
pumped into the surrounding space. The heat from the steam 
pipes causes the water to evaporate, and the steam formed is 
collected in the dome-shaped space above. In Weir’s evap- 
orator the coils are fixed horizontally. In Messrs, Caird & 
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Rayner’s evaporator the steam coils are also fixed hori- 
zontally, but there are two sets sandwiched together. In the 
Morrison evaporator, made by Messrs. Richardson-West- 
garth, the coils are in a vertical plane. In Messrs. Davie & 
Horne’s evaporator, the coils are in a horizontal plane, but 
they are formed into a hemispherical shape, and occupy the 
lower portion of a spherical chamber. In Messrs. Royle’s 
evaporator, the steam tubes are of a special “Row” pattern 
and are fixed vertically. 3 

In all forms of evaporator, the question of cleaning the 
outside of the coils is an important one, owing to the in- 
crustation of salt, which takes place from the sea water as 
the evaporation proceeds. Arrangements are made, there- 
fore, in all of them to inspect and clean the coils. In Messrs. 
Royle’s the bank of tubes is fixed upon the door of the 
evaporator chamber, and when the door is swung open, the 
tubes are easily accessible for cleaning. In Messrs. Weir’s 
evaporator, the door is made to swing open, and the tubes 
can then be withdrawn to be cleaned. In the Morrison ap- 
paratus, the tubes are withdrawn on opening the door. In 
the evaporator of Davie & Horne, the arrangement is rather 
different. The spherical evaporating chamber is made in two 
halves. One half forms the door, and is lifted right away; the 
tubes can then be revolved upon the upper connecting tube 
as a pivot. 

In the Williamson evaporators (Fig. 2), made by the Wil- 
liamson Bros. Company, Philadelphia, Pa., the steam circulates 
through a nest of straight brass tubes expanded into tube 
heads, covered at each end by steam bonnets. The salt water 
circulates around the tubes in a vertical cylindrical shell. The 
tubes are horizontal in the bottom of the evaporator, and can 
readily be removed for cleaning. 

A somewhat different type of evaporator is manufactured 
by the Griscom-Spencer Company, New York. The steam 
circulates in vertical spiral coils, of which there are a great 
number, arranged in a vertical cylindrical shell. The coils 
are of small diameter, seamless, drawn-copper tubing, and are 
joined to the headers by Screwed, ground union joints without 
packing or gaskets. It is claimed that this constriction in- 
sures exceptional elasticity and freedom from accidents, while 
at the same time the coils are not subject to scale deposits. 

The question of the use that should be made of the distilled 
water produced by the evaporators is important. It may be 
delivered to the low-pressure receiver of the main engines; 
it may be delivered straight to the condenser and carried to 
the hot well with the condensed water, or it may be delivered 
to the hot well, or feed tank direct. The last method is the 
most economical, as all of the water that has been evaporated 
is usefully employed, and the heat which is contained in the 
steam that has been formed is delivered to the feed water. 
When the steam from the evaporator is delivered to the con- 
denser, the heat that was employed in evaporating it is prac- 
tically lost, and a large portion of it is also lost when the 
steam is delivered to the low-pressure receiver. Messrs. 
Richardson-Westgarth give the difference in economy be- 
tween delivering the evaporator steam directly to the feed 
water and to the low-pressure receiver and the condenser, 
respectively, as I to 12.3 and 16.5. In other words, the cost 
of fuel to evaporate a given quantity of make-up feed water 
would be 12.3 times as much if delivered to the low-pressure 
receiver as when delivered directly to the feed water, and 
16%4 times when delivered to the condenser. 


COMPOUND EVAPORATORS. 


An arrangement for evaporating water that is widely used 
on shore where pure water is required, and is also gradually 
making its way on board ship, is what is practically a com- 
pound evaporator. There are two evaporators exactly alike. 
Live or exhaust steam is supplied to one evaporator, but the 
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steam formed by evaporation from the sea water in the first 
apparatus is caused to circulate through the steam heating 
pipes of the second apparatus on its way to the hot well or 
to the condenser. The compound evaporator is applicable 
both to evaporation for feed make-up, or to distilling water 
for drinking purposes, and it will be seen must be a source 
of economy. 


FRESH-WATER DISTILLING APPARATUS. 


The supply of fresh water is one of the most important re- 
quirements on any ship, and it is met by an extension of the 
principle upon which the evaporator is constructed. The 
fresh-water distilling apparatus for the supply of drinking 
water consists of an evaporator, plus some simple form of 
condenser. The steam, in place of being taken to the feed 
water, or to the low-pressure cylinder, or the condenser, is 
taken through a condenser, of which there are various forms, 
all on the same principle. The steam usually passes through a 
coil of tubes, the outside of which is exposed to the action of 
cooling water. 


THE AIR PUMP FOR CONDENSERS. 


The air pump is one of the most important auxiliaries on 
board ship. The modern air pump used at sea is almost uni- 
versally of the Edwards type, a section of which is shown in 


FIG. 3.—SECTION OF EDWARDS AIR PUMP. 
Fig. 3. It will be remembered that one of the great diffi- 
culties in connection with the condenser is the removal of 
the air, which comes over with the steam from the exhaust. 
Water dissolves air, and any water which is employed for 
boiler purposes carries a certain quantity of dissolved air 
with it into the boiler. The dissolved air is driven off as the 
boiler gets under steam, this being one of the peculiar proper- 
ties of gases and liquids. Water has the property of dis- 
solving most gases, but its ability to hold them in solution 
decreases very rapidly as the temperature rises. Hence, as 
the water in the boiler rises in temperature, the air is driven 
off and is carried over with the steam into the cylinder, and 
thence to the condenser. Mr. Charles Parsons states that he 
has found the air coming over from the engine with the 
steam has a blanketing effect upon the particles of water. 
That is to say, the presence of a layer of air around a globule 
of steam prevents the extraction of heat from the steam 
necessary to its conversion into water. 

The development of the air pump has taken place on two 
lines. In the early days of steamship propulsion, and right 
up to the present day, in a great many ships, the air pump was 
driven from the main engine. Modern practice is to drive in- 
dependently by a separate engine. 

The other development of the air pump has been in the 
construction. The old form was of the bucket type, and 
Messrs. Weir, who have done so much in steam engineering 
for ships, have developed the old bucket pump and claim to 
produce an equally good result with the valveless form. In 
the Weir pump, which is shown in Fig. 4, there are three 
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valves, a suction valve, a valve in the piston, and a de- 
livery valve, and it is claimed by Messrs. Weir, as the writer 
understands, that the construction of these valves, which are 
of the Kinghorn type, enables them to produce at least as 
good a result as in the valveless form of pump. In the com- 
plete single, or monotype air pump, as shown in Fig. 4, the 
water chamber is formed by a cylindrical casting and sup- 
ports the steam cylinder above by stay-rods. The twin type 
of air pump appears to be a great favorite. 

The importance of the independent drive of the air pump 
can hardly be overestimated. Modern practice in engineering 
is to have independent control of every part of the apparatus. 
It means economy. 

In the Edwards air pump, which is made by a large number 
of firms, the claim is the absence of foot and bucket valves. 
The great feature of the pump, as will be seen, is the conical 
shape of the piston and water chamber. In the Edwards 


FIG. 4.—WEIR’S MONOTYPE AIR RUMP. 


pump, the water formed by condensation of steam flows con- 
tinuously by gravity from the center into the conical-shaped 
chamber forming the base of the pump. The water is forced 
upwards by the descent of the conical bucket, which is vir- 
tually a piston, and on the upward motion of the bucket it is 
forced through the valves at the top of the barrel. It 1S 
claimed for this pump that it is in no-way dependent on the 
pressure in the condenser to drive the water into the pump, 
and consequently that an increase of speed in the pump does 
not impair its efficiency. The Wheeler Condenser & Engi- 
neering Company make the Wheeler Edwards air pumps in 
single, twin and triplex form. 


CIRCULATING PUMPS. 

The circulating pump has developed very much on the same 
lines as other pumps. The principal advance has been in de- 
tails of manufacture. As marine engineers are aware, there 
has been practically a revolution in constructive methods in 
engineering during the past twenty-five years. Twenty-five 
and thirty years ago the average mechanic thought he had 
done very well indeed if he fitted to 1/16 inch, and was more 
than proud if he fitted to 1/32 inch. In these days fitting 
to 1/1000 inch is nearer the universal practice. Machine tools 
of all kinds have been developed, and it is only fair to say that 
America has led the way in their development. The American 
method of turning out a number of parts of any apparatus, all 
exactly to gage, and that a very close gage, now practically 
rules the world of engineering manufactures. It has led to 
very much better construction, very much better fitting, and to 
the possibility of using apparatus that could not be used before. 


to be heated in its turn and pass upwards, and so on. 


The ordinary plunger pump is still used for circulating 
water, but it is giving way to the centrifugal pump. The 
centrifugal pump has also been enormously improved during 
the last twenty years. Both forms of pump, however, are 
used. 

ENGINES FOR DRIVING AUXILIARY MACHINERY. 


Another very important development that has taken place 
in connection with marine auxiliaries is in the matter of the 
engines employed for driving them. In the early days. single, 
open-type engines were almost universally employed. They 
were naturally wasteful in steam and troublesome to look 
after. Gradually the compound engine has displaced the single 
engine, and occasionally triple-expansion engines have been 
employed. Another and a more important development has 
been the use of the enclosed engine. It will be remembered 
that enclosure of the crankshaft enables very much higher 
speeds to be employed than in the open type engine, and this 
combined with the advances that have been made in the 
methods of lubrication of high-speed engines has led to their 
general employment for driving auxiliaries on board ship. 


FEED-W ATER HEATERS. 


Another source of economy which is now almost universally 
employed, and that has gradually come into use, is the feed- 
water heater. There is not only an economy in delivering 
water to the boiler, at the temperature of the water already 
there, when it can be done at the expense of heat that would 
otherwise be wasted, but it also adds to the efficient working 
of the boiler itself, to avoid the entrance of bodies of water 


. 


Suction to Pump 


FIG. 5,—WEIR’S FEED-WATER HEATER. 


at intervals at a lower temperature. As marine engineers 
know, for the efficient working of a boiler, the action must be 
continuous. There must be water continually being heated at 
the surfaces of the tubes and furnace crowns; this water must 
be continually passing upwards and giving place to other water 
So long 
as the whole body of the water present is of nearly the same 
temperature, allowing for the difference in distance from the 
source of heat, this action should go on uninterruptedly. If, 
however, a cold douche is given to some part of the boiler 
circulating system, the circulation of the water must be in- 
terfered with, and the results must be inefficient working, 
more trouble to the engineer and fireman and increased con- 
sumption of coal. Hence have developed various kinds of 
apparatus for utilizing the heat of the exhaust steam. 
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There are a large number of feed-water heaters on the 
market, but with few exceptions they are constructed on 
very much the same lines. There is an outer containing vessel, 
usually cylindrical in form, with a vertical nest of tubes held 
between two plates fixed near the top and bottom of the con- 
taining vessel. The water passes through the tubes, the out- 
side of the tubes being exposed to steam, which is allowed to 
pass over them on its way to the condenser. In some forms, 
however, the reverse arrangement is made. The steam passes 
through the tubes and the water circulates outside. The feed- 
water heater is sometimes included in the same containing 
vessel as: the condenser. As mentioned above, the Wheeler 
Engineering Company make a combined feed-water heater 
and condenser, the steam to be condensed passing through the 
feed-water portion of the apparatus first, and then to the con- 
densing portion. Other firms, the writer understands, have 
similar arrangements. 

The direct-contact feed-water heaters of Messrs. G. & J. 
Weir are constructed upon different lines to those described 
above. As will be seen from Fig. 5, in the Weir apparatus 
there is an outer containing vessel and an inner perforated 


FIG. 6.—THE REILLY MULTICOIL FEED HEATER. 


cylinder, into which a perforated cone projects from above. 
The annular space between the perforated cylinder and the 
-containing vessel forms a steam space, and the steam being 
delivered to this space passes through the perforations in the 
inner cylinder, and there meets a stream of water coming 
down from above. As will be seen by the drawing, the water 
is forced into the upper portion of the containing vessel under 
pressure. It is sprayed out on entering the space above the 
perforated cylinders, and it is further broken up by the per- 
forated cone, which is held inside the perforated cylinder. It 
is claimed by the makers that the breaking up of the water 
into spray and the mixing with the steam gives a high 
economical heating effect, the whole of the heat of the steam 
being delivered to the water. The lower portion of the con- 
taining vessel, as will be seen from Fig. 5, forms a receiver for 
the heated water. In this receiver is a float supported upon a 
lever and opposed by a balance weight. The outer portion 
of the lever controls a valve supplying steam to the feed 
pumps. The speed of the pumps is thus controlled in ac- 
cordance with the quantity of feed water delivered to the 
heater. 

In addition to the above, attached to the upper portion of 
the apparatus, is a valve leading either to the atmosphere or 
to the condenser. It is claimed by the makers that as the pres- 
sure of steam in the heater is less than the pressure at which 
the water is delivered, the heating of the water and the lower- 
ing of the pressure liberates the air in the water, which passes 
off by way of the air valve mentioned, either to the atmosphere 
or to the condenser, the feed water being thus rendered non- 
corrosive. 

The steam for the Weir feed-water heater is taken from 
the low-pressure receiver of the main engines and from the 
exhaust of the auxiliary engines. 
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The construction of the Reilly Multi-coil Feed-Water 
Heater, manufactured by the Griscom-Spencer Company, New 
York, as shown in Fig. 6, is similar to that of their evaporator 
previously described. 


FEED-WATER FILTERS AND GREASE EXTRACTORS, 


Another important auxiliary that has been found necessary, 
and that has led to further economy, is the feed-water filter 


FIG. 7.—MORRISON FEED HEATER AND FILTER. 


and grease extractor. Experience has shown that a thin film 
of oil, on furnace crowns for instance, offers such a large 
resistance to the passage of heat through it that the plate is 
heated to a high temperature when the ship is under steam, 
leading to rapid wearing out. The same thing, of course, 


FIG. 8.—THE BLACKBURN-SMITH FEED-WATER FILTER. 


applies to boiler tubes, no matter what the form of the boiler 
may be, and to other surfaces, across which heat has to travel 
in the ordinary working of a boiler. As explained above, 
every gas has the property of absorbing the vapor of other 
substances. Steam behaves in this matter as a gas, and it ab- 
sorbs a certain quantity of the vapor of the lubricant, carrying 
it over with it to the condenser, sometimes depositing upon the 
condenser tubes and leading to inefficiency there, and often 
being carried forward through the condenser to the hot well 
and back to the boiler. Practical marine engineers discovered 
a good many years ago that this was the cause of a good deal 
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of the deterioration of boilers at certain portions of the heat- 
ing surface. 

To meet this difficulty oil separators and oil filters have been 
introduced. The oil separator is very similar to the steam 
separator. As with other apparatus there are many forms 
on the market, all on very much the same lines; in all of them 
the steam is allowed to expand inside a chamber in such a 
manner that its velocity is very much decreased, and baffles or 
other arrangements are placed in the chamber in the path of 
the steam, the object being-to arrest the globules of oil, and 
to cause them to drain down into a well provided for them. 
The oil separator and feed-water heater are sometimes united 
in one apparatus. In the Morrison feed-water heater, made 
by Messrs. Richardsons, Westgarth & Company, which is 
shown in Fig. 7, it is claimed that the air and oil are removed 
from the feed water in the process of heating. There is a 


FIG. 9.—SECTIONAL VIEW OF THE WILLOCK-REID FILTER. 


central tube surrounded by a coil of steam pipe, heated by 
steam from the boiler or any convenient source. The feed 
water to be heated enters the annular space in which the steam 
coils are fixed, passes upwards to a conical chamber at the top, 
and thence down through the central tube to the bottom of the 
vessel and out to the boiler. It is claimed that the air and oil 
are carried upwards into the conical chamber at the top, the 
air being carried off to the atmosphere and the oil discharged 
periodically by a cock provided for it. The North Eastern 
Marine Engineering Company, of Sunderland, make a some- 
what similar apparatus. There is central tube surrounded 
by a steam coil and a dome-shaped space above. The ar- 
rangement is, however, different from that in the Morrison 
apparatus. The feed water enters the central tube first, passes 
upwards, and then down through the annular space enclosing 
the steam coils and thence out to the boiler. The space above 
is employed to clear off the oil and water by means of the 
scum valve. The feed-water filter is a natural adjunct to the 
feed-water heater and oil separator. With even the most per- 
fect separator it is not possible to ensure that the oil shall 
always be removed, and, as marine engineers know, a very fine 
film of oil upon the boiler tubes or furnace crowns will cause 
a good deal of trouble. It is now usual, therefore, to inter- 
pose a filter in the path of the feed water before delivering it 
to the boiler. Messrs. Willock, Reid & Company make such 
a filter, a sectional drawing of which is shown in Fig. 9. As 
will be seen from the drawing the feed water enters by the 
inlet provided for it. Its entrance into the filter is controlled 
by a valve, and it is made to pass through the filtering material 
and thence out to the boiler, the oil being absorbed by the filter 
on the way. A branch cock is provided for letting the oil and 
condensed water off from time to time, and the filter material 
can be changed when required by removing the door shown on 


the right. A by-pass is provided to enable the apparatus to be 


. cut out if desired. 


The Blackburn-Smith feed-water filter and grease extractor, 
shown in Fig. 8, is manufactured by James Beggs & Company, 
New York. It consists of a chamber containing a number of 
cartridges which compel double filtration through two separate 
and independent surfaces. Each cartridge consists of two 
concentric cylinders of heavy perforated brass tubing covered 
with linen Terry. The apparatus can be easily cleaned by re- 
moving the outer cartridges and replacing them by spare ones, 
suitably covered with the filtering material. 

Other types of filters, as manufactured by the American 
Steam Gauge & Valve Company, Boston, and Alexander Miller 
& Company, Jersey City, are described elsewhere in this issue. 


BOILER-FEED PUMPS. 


The boiler-feed pump is also an important apparatus, and 
it has undergone a process of development, in common with 
other auxiliaries, to enable it to keep pace with other ad- 
vances. The requirements for pumping water at 200 degrees 
F., for instance, are different from those of a pump for water 
at the ordinary temperature of 60 to 80 degrees. The usual 
arrangement now is, the pump is fixed vertically, with the 
pump barrel below, and a steam cylinder above, the steam 
cylinder being supported by rods fixed to the top of the pump 
barrel. The feed pumps are sometimes arranged in dupli- 
cate. The important points are: the proper construction of 
the pump barrel and bucket, and the construction and control 
of the entry valve to the steam cylinder. In Messrs. Weir’s 
feed pumps, the pump barrel is made of close-grained cast 
iron, fitted with a gun-metal lining in the barrel, or entirely 
of gun metal as required. The pump bucket is made of gun 
metal fitted with ebonite packing rings. The valves and seats 
are made of special manganese bronze, working on a gun- 
metal seat. The piston and pump rods are of cold-rolled man- 


FIG. 10.—TrHE STURTEVANT MULTIVANE FAN FOR FORCED DRAFT. 


ganese bronze. The main valve admitting steam to the steam 
cylinder is an ordinary slide valve moving horizontally, but 
there is an auxiliary steam valve controlling the motion of the 
main steam valve and moving vertically on a flat face. 


DRAFT APPLIANCES. 
Both forced draft and induced draft have been largely in- 


troduced for marine work. By forced draft is meant the de- 


livery of air to the ash-pit under pressure, in place of relying 
upon the draft caused by the difference between the weight of 
the gases in the funnel and the corresponding column of air 
outside. By induced draft is meant the provision of a suc- 
tion fan on the funnel side of the boiler drawing the hot 
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gases through the furnace, and causing a corresponding draft 
"of air to follow through the ash-pit, grate bars, etc. It is 
found that by increasing the pressure at which the air is de- 
livered to the fuel, larger quantities can be burnt upon a 
given grate area, and that the combustion of the fuel is 
carried on more economically. In addition, there is the im- 
portant fact that either forced draft or induced draft renders 


FIG. 11.—sIROCCO TOP VERTICAL DISCHARGE EXHAUST FAN FOR INDUCED 
FOR HIGH-PRESSURE FORCED DRAS£T. 


the boiler furnace practically independent of the funnel. 
The funnel need only be high enough and large enough to 
carry off the flue gases at such a height akove the ship’s deck 
that they will not be a nuisance to those on the deck. 
With forced draft, either the stokehold must be closed in 
and the air delivered to it, or air pipes must be led from the 


FIG, 12.—sIROCCO BOTTOM VERTICAL DISCHARGE FAN OF SPECIAL WIDTH 
DRAFT AND VENTILATION. 


fan to the different ash-pits and the air delivered through them. 
‘Fans used for both induced and forced draft are of the 
centrifugal type. The propeller fan is of no use for work of 
this kind. The pressure required with both forced and in- 
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duced: draft may be as much as 2 inches water gage, or, in 
special cases, even more, and the propeller fan is only able to 
produce a pressure of a small fraction of an inch of water 
gage. Almost any form of centrifugal fan will answer both 
for forced and induced draft, but fans employed for in- 
duced draft must be wider than those for forced draft to 
accommodate the larger volume of gas at the higher tem- 
perature, and in addition they must be arranged as far as 
possible to withstand the action of the flue gases. 

Heating the air for the furnaces has also been introduced 
by Messrs. John Brown & Co., of Sheffield, the air being 
caused to pass through a nest of pipes on its way to the ash- 
pit, the pipes being exposed to the heat of a certain portion 
of the flue gases. Among those making fans for induced and 
forced draft may be mentioned Messrs. Davidson & Co., of 
Belfast, Messrs. Drysdale & Co., of Glasgow, and others. 


AUXILIARIES FOR OTHER PURPOSES. 


In addition to the auxiliaries described above, which form 
part of the main steam propelling plant, the development of 
the passenger service and the increased size of ships has 
demanded other auxiliaries. Electricity is now largely em- 
ployed on board ship, both for lighting and power, and 
among the most important steam auxiliaries are the engines 
driving the dynamos. Cold storage is also an important ad- 
junct to the equipment of every passenger steamer of note, 
and of every man-of-war above a certain size, and again 
among the important auxiliaries are the engines or motors for 
driving the cold-storage compression plant. The modern pas- 
senger steamship also is very much like a hotel. Baths and 
lavatories form an important part of its equipment, and this 
again demands a supply of hot and cold water, the pumps 
for which are again among the important auxiliaries. The 
fire pumps, again, the bilge pumps, and others, are also neces- 
sarily larger and more powerful than in past times. 

The question of the ventilation of the ship has also forced 
itself upon designers and engineers, and an important part 
of the auxiliary machinery is employed in this work. All 
these, however, have been described in previous articles by 
the present writer. 


The New York Motor Boat Show. 


The Sixth Annual National Motor Boat Show was held at 
Madison Square Garden, New York City, Feb. 19 to 26, under 
the auspices of the National Association of Engine and Boat 
Manufacturers. Greater interest than ever before was mani- 
fested in the show this year, and both the attendance and the 
amount of business transacted was far ahead of anything 
which has been done in previous years. The exhibits were ex- 
ceptionally good, and covered the whole range of motor boats, 
from the smallest power dory up to 40-foot cruisers, as well 
as engines of all sizes up to 300 horsepower. From the orders 
placed it is evident that the motor boat propelled by an in- 
ternal-combustion engine is fast displacing the expensive steam 
yacht. This is a natural development, since the motor boat 
gives practically the same-accommodations with a smaller and 
less costly hull than a steam yacht, and the expenses of operat- 
ing the boat are also less, since the crew is reduced to a mini- 
mum and the up-keep of the machinery is not so expensive. 
There still seems to be little activity, except in an experimental 
way, with other fuels than gasoline (petrol) for motor boats. 
Crude oil engines and producer gas are not yet being adopted 
to any great extent, but the increasing use of motor boats for 
commercial purposes and the increasing size of installations 
indicate that the cheaper fuels will soon be in demand, and as 
soon as such a demand is felt the development of engines to 


-use these fuels will be rapid. 
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VANADIUM STEELS 


The Various ‘Types 


You are making something out of steel. You want 
the best possible material for a certain service. Perhaps 
you're not a chemist—not a metallurgist—don’t want to 
bother with tests, analyses, theories. And yet you do 
want better steel—have been looking for it, spending money 
in experiments, losing money in failures. And now, when 
your credulity is getting thin, you won’t look at anything 
but facts; won’t accept anything that hasn’t made good. 
You’re going to be sure it will make good again—every 
time—always. And it must make good for your particular 
purpose. 


We have perfect confidence in Vanadium Steels. Our confidence is built on years of 
experimental work, and hundreds of remarkable actual results covering all applications from 
small springs to armor plate. Vanadium gives to the whole range of steel products greater 
efficiency, longer life, more strength, increased safety and less weight. It is an alloy that rein- 
forces and tempers the influence of other alloys used with it in high grade steels. It enables 
the trained metallurgist to obtain a specific steel for a specific purpose. 


No single type of steel 1s best for all uses. Vanadium Steels are made in many types— 
with varying chemical contents for special applications. Vanadium Steels are sensitive to intel- 
ligent heat treatments and show astonishing results. In our subsequent announcements we will 


explain each type in full, its composition, heat treatment, physical properties and applications, | 


This information is the result of years of careful study and experiment, and you, as a 
user of steel, will be able to profit from studying it. 


If you have any special problems to solve, our Department of Engineering and Tests 
will be able to help you. Write us. Booklets—illustrated and descriptive—free. 


AMERICAN VANADIUM CO. 


318 Frick Building, Pittsburgh, Pa. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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VANADIUM BRONZE STANDARD 
BELL @ |. BEmL 


effects whateve : Cracked on second blow — 


Listen to this Test 

Letter from Company using thousands of large bells annually. 

“In response to your request would advise that the six sample Vanadium Bells 
have been received, machined up and proved very satisfactory. 

“After mounting and testing for sound, we determined that these bells have a 
clearer and much better tone than any bell which we have heretofore examined. 

“The physical test of these bells showed remarkable results and were superior in 
every respect to the bells made from our own mixture, 82% Copper and 18% Tin. 

“The Vanadium Bell was struck 12 blows with the face end of a sledge hammer 
at ‘A’ (as marked in above sketch) without any evidence of failure. It was then struck 
30 blows at ‘B’ without any evidence of failure. The bell was then placed under the 
steam hammer and distorted in the shape shown in above sketch without any evidence 
of failure. 

“The bell made from our standard mixture was struck 12 blows with the face end 
of a sledge hammer at ‘A’ without any evidence of failure. It was then struck twice 
at ‘B’ with the peen end of the sledge and cracked at the second blow. The bell 
really cracked with one blow, as the first blow scarcely nipped the edge of the bell, 
while the second blow, which was a true one, cracked the bell to the extent shown 


in sketch No. 2.” 


Write for our booklet on ‘“Vanadium Metals in Marine Construction.” 


VANADIUM METALS COMPANY 


Frick Building, Pittsburgh, Pa. U. S. A. 


Foundry, East Braintree, Mass. 


VANADIUM BRONZE BELLS 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS.* 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries, 
Breakdowns at Sea and Repairs. 


Defective Indicator Diagrams. 

By the workmen the indicator gear of a steam engine is 
often regarded as a superfluous part. They frequently con- 
sider that it has nothing to do with the success of the running 
of the engine, as it is generally removed after the trial trip. 
So the foremen must give special care to the steam passages 
to the indicator cocks, seeing that these are clear and cleaned 
from core sand, by means of which the piston often grips in 
the indicator cylinder. More depends upon the indicator gear 
than most workmen realize, as on a coal trial the quantity of 
fuel burnt per horsepower per hour will be too much, when 


may appear to be of the best value, and yet be composed of 
very poor oils or greases. The fact of dealing with reliable 
firms always, or almost always, remoyes the necessity for ex- 
perience in testing oil, but a simple method which could be 
applied under all circumstances, and in all ports would be of 
great advantage to the engineer, especially in the case of ves- 
sels trading abroad, and having to obtain supplies at any avail- 
able port. 

The truth of this contention may be evidenced by the re- 
cital of a series of troubles which occurred on a boat which, 
unfortunately, ran out of the home supply and had to re- 


Topside 


Topside r 


the indicator diagrams indicate less horsepower than is ex- 
erted on the pistons of the engines. 
The first high-pressure and low-pressure diagrams of the 


triple expansion engine of the tug M. H. are given in Fig. 1. 


It is seen that the pressure on the top sides of both pistons is 
less than on the bottom sides. It was thought that something 
was wrong with the steam distribution, but the first thing to 
be examined was the steam passages to the indicator cocks. 
It was found that the cylinder cover partly covered the holes in 
the cylinders (Fig. 2.) The covers were altered, as shown by 
the dotted lines, and then another set of diagrams was taken. 
These are shown in Fig. 3, and it will be seen that they are so 
much better that an alteration of the steam distribution is un- 
necessary. 

On the bottom sides of the low-pressure cylinders the steam 
passages are often restricted by the condensation water (Fig. 
4), therefore it is recommended to have the holes as high as 
possible, as indicated by the dotted lines. D. K. 


Lubrication. 


Although as much attention should be given by the en- 
gineer of a boat to lubricants as to boilers or engines, he is 
somewhat handicapped in this respect, inasmuch as he has no 
proof of the quality of the lubricants sent on board. They 


* We pay for these articles. 


plenish by a stock of oil from foreign sources. The oil 
ordered for the use of the engines was of a well known 
make, with a big reputation, but succeeding events showed 
that either the oil had been adulterated or tampered with, in- 
asmuch as it was almost useless as a lubricant. The first 
evidence of trouble was that the engines began to heat up 
mysteriously in the middle of a long voyage, the crank shafts 
became hot, the connecting rod top ends subsequently fol- 
lowed suit, and then the guides joined the participants in the 
trouble. It soon proved to be no ordinary heating up which 
had set in. Extra care and nursing were resorted to. Pre- 
vious to this trouble the engines had been run for years with- - 
out water in the bearings, but it soon became necessary to 
turn on the water to the bearings. Finally a stop was made 
and an examination carried out of the bottom ends. These 
appeared to be in good order and did not show any broken 
pieces of white metal, or anything which would account for 
the heating. They were therefore replaced and adjusted to 
take up the wear and tear, and a fresh start was made. The 
heating of the bearings still went on, and everybody was at a 
loss to account for the trouble. Oil was used in large quanti- 
ties, and a very careful system of nursing was resorted to. 
It was, however, of no use, and this trouble had its natural 
effect on the engines, further wear and tear being experi- 
enced. Another stop had soon to be made and the bearings 
were again taken to pieces and examined, adjustment and 
replacement followed, and the engines were restarted. 
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This series of heating and stopping went on for some days 
and did the engines a good deal ot harm. During this time 
everybody was on the alert to try and leave the engines cooier 
than they were at the beginning of the watch. Incidentally a 
good deal of ill-feeling was caused by the trouble, and each 
engineer was suspicious of the others, and blame was attached 
to each and all in turn. his did not mend matters, and a 
further stop had soon to be made. ‘The top and bottom 
brasses were taken down and rebedded and adjusted. At- 
tention was also given to the guides and eccentric straps, 
which were the last to start and give trouble. his occupied 
16 or 18 hours, and everybody was worn out by the fight. 

After a start was made again, the oil was mixed with a 
small proportion of cylinder lubricating oil. The etfect of 
this was almost instantaneous. In a tew hours the engine 
was running as it formerly used to do, and the trouble dis- 
appeared, the only care necessary being to watch the bearings 
very closely and oil them frequently to bring the surtace up 
to perfection again. 


The only explanation which could be adyanced for the fact 


that the oil was of no use was, that it had decomposed with 


the heat of the engine room and required some attention to, 


make it retain its lubricating properties in a high tropical tem- 
perature. Cylinder oil is, of course, specially designed for 
high temperatures and therefore answered well, but the fact 
remains, however, that the oil supplied should have been good 
enough for any climate, and it was impossible to tell that it 
was a poor oil by its appearance. All the usual tests were 
satisfactory ; it lathered when mixed with water and stirred, it 
had a golden color when viewed running from a spout, and a 
bluish tint when standing in a vessel. lt was not too viscous 
and not too thin. It would therefore be interesting to have a 
good reliable test for lubricating oil which a marine engineer 
could apply on board ship before making the test on his 
engines. 

If, howeyer, the writer should be so unfortunate as to have 
a similar experience in future, he will, after satisfying him- 
self that the heating is due to bad oil, mix it with good cyl- 
inder or castor oil according to the supplies at hand. The 
proportion used in the above case of cylinder oil or ordinary 
oil was about one-third. Cylinder oil is, of course, far too 
thick to be used by itself, and there is often a lack of it, as 
perhaps only five or ten gallons are kept on board at one 
time. If, however, the question of economy is studied, it 
will be seen that it is best to use even cylinder oil to improve 
the lubricating properties of ordinary oil, as during the time 
the above trouble was in progress three times the quantity of 
oil allowed for the engines was used. This was not due to 
any more or less automatic pipes or syphons or other labor- 
saving devices, as the oiling in this ship was always done by 
the engineers by hand. T. S. Martin. 


Cementing a Broken Steam Pipe. 


New uses for cement are being found every day on board 
ship, one of which the following experience with a broken 
steam pipe illustrates. Several years ago less precaution was 
taken in the manufacture of steam pipes than is taken to-day, 
especially as regards the uniformity and tensile strength of 
the metal in the pipe, and consequently fractures were not 
uncommon. 


Such an accident happened aboard one of the L. & H. liners 


bound for the west coast of South America. The pipe in 
question was the forward hoister line, which extended up 
through the fiddley and laid uncovered and exposed its entire 
length on deck to the different hoisters. This detrimental 
feature, of course, necessitated the closest watch when using 
the line in cold climates to insure that the pipe did not collect 
water at certain times unawares. However, the deck crew was 
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using the hoisters in rigging the derricks when nearing Punta 
Arenas, in the Strait of Magellan, in the month of July, which 
is noted as a very cold month at that port. Apparently there 
were no immediate signs of danger with the hoister line, but 
nevertheless the pipe burst at a supposedly strong place. The 
fracture was in a bend, but away from all faulty positions. 
This necessitated the shutting down of all the forward en- 
gines, and repairs were started in the usual manner. The 
crack extended in a lengthwise direction about 10 inches, then 
partly circumferential for about 3 inches. In repairing, sev- 
eral suggestions were given, and the quickest for a trial was 
to wrap some high-pressure sheet packing around the pipe, 
then wind this closely and tightly with heaving line. To our 
regret this lasted less than an hour when it blew out the sheet 
packing, consequently a more durable method had to be em- 
ployed, and here is where the cement played the important 
part. 
New sheet. packing was wrapped around the pipe again, and 
securely bound with wire wound very close together, then a 
wooden box was made about 20 inches long, and allowing 
about 2 inches clearance all around the pipe. See Figs. 1, 2 


_and 3. The box was nailed together around the pipe, with the 


Sheet packing 


7 Ctack Wire wound 
Fig.1 Fig.2 
top open. In this the usual mixture of cement was poured 


until the box was completely filled. The steam valve was 
“cracked,” admitting only enough steam to keep the pipe hot, 
which hastened the drying of the cement. The cover of the 
box was left off for a few hours, as the cement would shrink 
in bulk when drying, and some more had to be added in due 
time in order to fill the box, which, of course, was done. The 
lid was then nailed on and results anxiously awaited. 

By the next day at about 8 P. M. Punta Arenas was reached, 
and our cement repairs, which had been thoroughly dried by 
that time, were given a test. The line was handled very 
gingerly at first. However, this was soon overcome and in 
about one hour the pipe had full load upon it and continued so 
for several days, never once showing signs of weakness or 
leakage. “Let well enough alone” was the motto then, and on 
the return voyage a few months later, when again in the cold 
climate it was still tight. 

The ship stopped at Buenos Ayres, Pernambuco, Newport 
News and New York before a shop job was made of the pipe. 
On removal of the cement the sheet packing was still intact, 
and it was so solid that the engineer stated that it would have 
held out at least a year more before they would expect any 
weakening. 

Referring again to the material of which the pipe was made, 
in those days a decidedly poor grade of iron was used. Most 
modern ships do not use iron pipe where it must be exposed 
to the elements. Copper is used instead, therefore an acci- 
dent of like nature is much rarer now than then. Neverthe- 
fess, the material and principle used in connection with this 
repair would no doubt serve admirably in several other locali- 
ties where steam pipes are confined. 1D do Wie 


The steamer Answald, recently built by the Bremer Vulcan 
at Vegersack for the Hamburg-Bremen Africa Line, is said to 
be the first German ocean steamship to be fitted with a super- 
heater. The Amswald is a boat of 7,800 tons, with a designed 
speed of 12 knots. Schmidt superheaters are fitted. On her 
trial trip the engines indicated 3,650 horsepower, giving a 
speed of 13.5. knots. 


Machining a Connecting Rod. 

The first operation is to test the rod on a surface table to 
see if the forging will machine to drawing sizes, and at the 
same time to locate the centers of the rod for turning. When 
the rod is set up on the table in the position shown in Fig. 
I, the average center line of the forging is found by measuve- 
ment and a line drawn on each end. After this, the rod is 
rotated one quarter turn, and, after squaring up and finding 
the average center, lines are drawn on the ends of the rod 
crossing the other lines at right angles; the intersection sf 
the two lines is the center on which the rod will be turned. A 
light punch mark is made at this point, and two concentric 
circles are drawn on each end and dabbed in; these are to 
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1/32 inch of finish size, the fillet also being roughed down. A 
cut is now taken over the sloping portion to remove some of 
the surplus metal, and the fillet on the rod roughed to within 
1/32 inch of size. The lathe rest is now moved round to the 
correct angle for turning the sloping part of the head, and, 
working from the body of the rod, it is roughed down and 
scraped ; the fillet on the rod may also be finished at this time. 
After moving back the slide rest, the parallel part of the head 
is scraped to size. Rounding off the sharp corner on the head 
to the correct radius is the next step; a gage G being used, 
located in the proper position relative to the parallel and 
tapered parts. A formed spring-tool T is used to produce a 
smooth finish. 


Fig.2 = 


VARIOUS OPERATIONS IN MACHINING A CONNECTING ROD. 


serve as a guide to the turner when centering and drilling his 
centers. 

The procedure in centering is to form centers deep enough 
to support the weight of the rod by means of a heavy turner’s 
center punch; the rod is then placed in the lathe, as shown in 
Fig. 1. To ascertain how the metal will average up, the ma- 
chinist often rotates the rod at this stage; as, should any dis- 
crepancy appear, the centers can easily be shifted, as they are 
not very deep, whereas it would be a much more serious 
operation to shift the centers after they had been drilled in 
full size. 

The centers are often drilled in the lathe, the rod being sup- 
ported on suitable packing. When mounted, as shown in Fig. 
I, the turning operations can be completed without removing 
the rod from the centers. Two heavy angle-plate drivers DD 
are attached to the face plate; a stopper is sometimes fixed 
to prevent the rod springing away from the drivers when ma- 
chining the butt and head of the rod; thus preventing the 
jamming of the lathe and gearing, which would otherwise 
occur. 

The butt is first roughed up to within about 1/32 inch of 
finish size, the fillet also being roughed down to this size. 
The parallel part of the head is now roughed down to within 


Finishing the foot of the rod is the next step. The tail- 
stock of the lathe is now set over to allow the body to be 
turned to the proper taper; this finishes the turning opera- 
tions on the rod. As will be seen from the sketch, the head 
of the rod is a solid forging. The rod is now taken to the 
surface table and lined off for machining the sides of the 
jaws and the feet of the rod; the jaws are also lined off for 
machining out the metal between them. 

Sawing out the metal is the next step. This operation is 
shown in Fig. 2, where the rod is shown bolted on to the table 
of a bandsaw. Enough metal is left to allow the jaws to be 
finished to size in a slotting machine. The rod is now placed 
on the slotting machine, Fig. 3, and the inside and bottom of 
the fork machined to size. The outside faces are also ma- 
chined at this setting. Machining the sides of the rod foot 
may also be done on the slotting machine. 

Boring out the jaws for the crosshead pin is the next step. 
In Fig. 4 the rod is shown on the table of the horizontal 
boring machine. The holes are first roughed out as much as 
possible with drills, then a long cutter bar is passed through 
both holes, being supported by the bearing B. The remainder 
of the metal is roughed out and the hole finished to size with 
this bar. 
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To slot the edges of the jaws the rod is mounted on the 
slotting machine table, Fig. 5. To locate the hole central 
with the table a turned disk is used, having a projection on 
the underside, which fits into the hole in the center of the 
table, and also one on top fitting the hole in the rod. A heavy 
stud is sometimes fitted into this disk, and serves to clamp the 
rod in place, packing pieces, P, being fitted between the jaws 
to prevent springing. 

Facing the bottom end bushes and cover may be done very 
conveniently in the lathe, or boring mill, especially as a recess 
has to be formed on the top of the upper brass to fit the pro- 
jection on the rod. In Fig. 9 one of the bushes is shown 
fixed in the chuck for machining the joint face. The edges of 
the cover may be either planed or milled, and if a suitable 
machine is available, both edges may be machined at the same 
time. Also, instead of slotting the outside of the jaws and 
the foot of the rod, if a suitable face mill of the planer type, 
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ished. They are then fitted into place and the bush is ready 
to be bored out for the crank pin; a circle first being lined off 
for the correct position. 

In Fig. 8 the rod is shown fixed in position on the table, 
with the cutter bar in place; the rod being clamped against 
two angle plates AA. It is bored out and faced up to size. 
The crosshead pin may now be turned. A square is sometimes 
forged on one end in order that the pin may be turned with- 
out reversing on the lathe centers. It is turned a shrink fit 
for the holes. The lubricator holes may also be drilled at this 
stage, as, should the drills chance to break, they can be much 
more easily removed. The holes for the pinching pins in the 
covers may also be drilled and tapped. The holes for the 
crosshead pin may be heated by suitable Bunsen burners and 
the pin shrunk in. Boring and tapping the hole for the small 


locking pin, then fitting it in, finishes the machine work on the 
rod. 


MaAcuinist. 
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A PROBLEM IN OVERCOMING PITTING. 


with a cutting head on each upright, is available it should be 
used, as the outside of each jaw and both sides of the foot 
may be machined at the same time; or the inside of the jaws 
may also be milled if there is a machine to take in the rod and 
a sufficiently long cutter. As the circular part at the bottom 
of the fork is only for clearance, it will answer equally well 
if it is touched up lightly with the cutter, and need not be a 
true half circle. If this is done, the outside of the jaws and 
feet may be machined at one setting. 

The next step is to bore out the bolt holes in the cover and 
foot of the connecting rod; they should not be boredvout full 
size, a little metal being left for a cut and a scrape. This 
cperation is shown in Fig. 6, the cover being clamped in po- 
sition against the rod and the holes bored through both; the 
holes having been previously marked off on the cover. After 
this operation the bushes are set up exactly in position and 
held in place by means of a temporary bolt passing through 
one of the holes, and by suitable clamps on the other side. 
The bolt holes in the brasses are usually coned out. A cutter 
bar is now placed in position and the holes bored out to size. 
Fig. 7 shows this operation. The cover is also recessed for 
the nuts, and the foot of the rod faced up for the heads of 
the bolts at this stage. 

The next operation is turning the nuts and bolts. The nuts 
are bored and threaded to gage, then the bolts which have 
previously been turned to fit the holes are threaded and fin- 


Pitting of Boilers. 

In a former issue something has been said about boiler 
corrosion and its causes. The writer wishes to call atten- 
tion again to the fact that the pitting of a boiler is one of 
the most troublesome mishaps an engineer may meet, as it 
generally will not stop entirely, even after all remedies have 
been tried. 

The main causes of pitting are: air, sea water, oil and 
grease, pumped into the boiler with the feed water, and gal- 
vanic action. Sometimes rather strong acids are found in the 
boiling water. In one case known to the writer, the boiler 
water was taken in near a chemical factory, where strong 
waste acids were discharged into the river. 

As a general rule the feed pumps of marine engines are 
much too large for their work, and it is a common rule to 
have the volume of the pump from two to three times the 
quantity of the condensed steam. But if the pump is too large, 
with every stroke a large quantity of air will be pumped into 
the boiler and the oxygen of this may attack the boiler plates. 
Where Weir’s pumps are in use in connection with a Weir 
feed heater, it is not possible that any air may be discharged 
into the boiler by them, as the pumps stop if there is no feed 
water in the feed heater. But often boilers are found which 
show no pitting at all, even after several years’ running, and 
without any means provided to keep the air out of the feed 
water, 
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The oil, which is used for lubrication of the cylinders, slide 
valve, piston rods and valve spindles, also finds its way into the 
boiler with the feed water, and with the high steam pressures 
and temperatures at which modern marine engines are worked, 
the oil is split up in the boiler and thereby fatty acids are 
formed, which may do much harm to the boiler plates. There- 
fore it is necessary to give to the engines and the rods as 
little oil as possible. 

Sea water contains acids by which pitting may be caused, 
But with a new, clean boiler, it is strongly advised to feed salt 
water into the boiler during a short time to get a thin coating 
of scale on the inside of the plates, as this acts as a protec- 
tion from the influence of the oxygen and acids which the 
boiler water may contain. The writer knows a large trans- 
atlantic tug company which always fills its new boilers with 
fresh water, and then keeps the boat moored for 24 hours, the 
engine running half speed, and the boiler using sea water for 
feeding. Thus the thin coating is formed, so that'there is no 
danger of pitting, nor of the bulging of the flat plates and the 
crowns of the furnace. Especially is this danger prevalent in 
new boilers, as on the trial trips plenty of oil is always given 
to the engine, which subsequently may lodge on a plate in the 
boiler, so that it is overheated there and may bulge. 

Galvanic action may also often cause pitting, and the only 
means to counteract its action is to place zinc slabs in the 
boiler. Such an action is only possible when the boiler water 
is an acid solution. Steel, with zinc in an acid, becomes 
electro-negative; the zinc, positive. At the zinc pole oxygen 
is liberated, which oxides the zinc. At the steel pole, hydro- 
gen is liberated, which, with the oxygen dissolved in the 
water, forms water again. The zinc thus attracts the oxygen 
from the boiler plates, but the zinc and steel must be in per- 
fect metallic contact. 

A further cause of pitting is formed by the very small cop- 
per particles which are taken up in the feed water and pumped 
with it into the boiler. These particles come from the internal 
feed and scum pipes, the condenser tubes, the pump lines and 
the feed-pump valves, and from the copper, salts are formed 
in the boiler, which may attack the plates. Therefore it is 
recommended never to use copper internal pipes. Mr. Y. 
MacFarlane Gray (N. A. 1861, Vol. ii., p. 157) has detected 
copper specks at the bottom of pit holes, and attributed pitting 
to that cause. The condenser tubes are usually tinned out- 
side, so that no copper particles can be taken from them by 
the feed water. But the tin particles may now be carried over 
to the boiler by the water, and it is believed that the corroding 
influence of these is even stronger than that of the copper 
particles. 

The boiler of the government coast steamer S showed pit- 
ting after one and a half years’ service. It was thought by 
the engineer that perhaps too much salt water had been sup- 
plied, and therefore more care was taken to fill the tanks up 
entirely with fresh water, which was taken in on a river at 
some distance in the country. But after six months the boiler 
was opened again, and the pitting showed itself such that some 
means had to be supplied. In Fig. 1 the dotted lines show 
where the pitting occurred, viz., on the top plates of the fire- 
boxes; on the bottom of the shell, and on the tube plates where 
the iron tubes were expanded in them. Also around the 
fusible plugs on the top plates the corrosion was very severe. 
How the tube plates corroded is indicated in Fig. 2. Nearly 
around all tubes along the inside of the tube nests corrosion 
took place, but within the nests no corrosion at all could be 
detected. Along the path of circulation it seems to be most 
severe. 

The boiler makers were asked how to stop the pitting, and 
they recommended first, to keep oil and air out of the boiler 
as much as possible. Therefore a tank was made as indicated 
in Fig. 3. C is a pipe from the hot well, and the condensed 


steam at the engine is pumped by the air pump into the tank. 
Therein the water is led up and down, the oil in the mean- 
time being mostly separated from the water. In compart- 
ment 4 a case with fine coke was placed, with a perforated 
bottom. Much oil was found floating on the water in compart- 
ment 1; less in compartments 2 and 3, and in compartment 4 
scarcely any oil was visible. A is the feed-pump suction, thus 
much oil, which was formerly pumped into the boiler, was 
now left.in the feed tank. In the delivery-valve case of the 
feed pump a cock was placed, and a pipe B led from this eock 
to compartment 4 of the tank. When feeding, this cock was 
opened, thus a part of the feed water pumped back to the tank, 
so that the bottom of this was always covered with water, 
and no air could be taken in by the feed pumps. By regulat- 
ing this cock, compartment 4 of the tank could be kept half 
filled. 

So most of the oil and the air were kept out of the boiler. 
The pit holes were filled up with common Portland cement, as 
corroded places are most sensible. After two months the 
boiler was inspected again, but the oil and air apparently were 
not the causes, for the pitting was still rather dangerous, and 
it was evident that a new boiler would be necessary, unless 
the pitting could be stopped. The furnaces were also pitted 
on both sides, as indicated in Fig. 1. The cement in the pit 
holes did not hold, and was all washed away. It was then 
thought advisable to use more soda than the engineer had 
applied till that time, also to supply a little salt water for 
boiler feeding. The pit holes were now filled with a mixture 
of crown tar and red lead. 

As the engineer had strong objections against the use of 
salt water, he tried the former means. After two months the 
boiler was opened and the interior found in good condition. 
The boiler plates were all covered with a very thin coating; 
the pit holes were still covered with the mixture, and no 
black strips indicating the pitting places could be detected. 
The boiler was therefore saved, and it was expected that a 
large quantity of soda would be taken on board. But this was 
not done, for the chief of the service for which the boat had 
been built could not believe that the use of the cheap soda 
would be a sure cure against the costly pitting. He thought 
a box containing a certain boiler compound worth $12.00 
(£2/10) would do much better. So the boiler was treated 
with the compound. But after another two months the boiler 
again showed the dangerous pitting. The mixture in the pit 
holes had protected them against further pitting, but very 
many new holes had been formed. 

Perhaps the manner in which the compound had been ap- 
plied was not correct, but in this boiler, with this engineer, it 
could not protect the boiler plates. The boiler has been in 
use a long time now, using a generous supply of soda, and 
the pitting has stopped entirely. ID), 1S 


How to” Measure the Pitch of a Propeller. 


Many people have often wished that the pitch of a propeller 
could be measured directly without interpolation of any kind. 
As a matter of fact, this can be done, and easily. It is self- 
evident that where the blade forms a pitch angle of 45 de- 
grees, the circumference is equal to the pitch, because the dis- 
tance around the circle is equal to the advance. Therefore, if 
a 45-degree triangle be placed on the blade at right angles, and 
moved along until the edge perpendicular to the shaft is 
parallel to the face of the hub, as can be seen by sighting over 
the triangle at the hub, the point where the triangle rests on 
the blade will be the radius of the circumference that is equal 
to the pitch. Therefore, if the pitch is wanted in inches, take 
a scale long enough for the largest radius wanted, say 60 
inches, and multiply the 60 first by 2 for diameter, then by 
3.1416 for circumference. The result is 376.992. Divide the 
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60-inch scale rod into 376.992, or, say, 374 equal parts. Each 
part will be roughly 1/6 of an inch. Now, place the triangle 
by sighting across the hub, and sliding the triangle until its 
‘side is parallel with the hub. Measure the radius to the tri- 
angle with the scale, and the result is the pitch directly. 

Another way is to measure the radius with an ordinary rule, 
and multiply the result by 6.141, which is the pitch. Of course 
this method only gives the average pitch, and other methods 
must be used when the pitch of all parts of the blades are 
wanted; but where the blades are of commercially uniform 
pitch, this is a very accurate method of measuring them. 

All modern wheels of any efficiency have a point where the 
angle is 45 degrees. The best authorities call for it to be near 
the center of effort, but it is to be found on all parts of the 
blades. On blades with high revolutions and slow speed, it is 
near the hub, or may even disappear at the hub. On blades 
with low revolutions and high speed (a very rare condition) 
it is near the tip. . E. N. Percy. 


A Sudden Stop at Sea. 


As the editor appears to be getting the practical men 
among his readers to come forward and relate their sea- 
going experiences, the following anecdote may be of suffi- 
cient interest to be classed among the list of breakdowns: 

At 3 o’clock in the morning the chief engineer of a boat 
that need not necessarily be named came down in a hurry 
and routed out his staff second. On tumbling out he found, 
to his surprise, that the engines had stopped, and he could 
hear the boilers blowing off. There was evidently something 
wrong, and the two engineers raced down to the engine room 
together. The third engineer, who was on watch, was in a 
state of surprise. He said that the engines had suddenly 
pulled up, and he could not account for it. After they had 
stopped he had shut the steam off at the engine stop valve 
pending further investigation. 

With a habit born of experience the second went to see for 
himself that the stop valve was properly shut, and to do so 
eased it, or opened it a little to shut it again. On easing the 
valve the engine, to the surprise of everybody, started to go 
a little. The chief gave orders to keep her going very slowly 
while he went up to the cylinder top to see if he could detect 
any unusual noises in the high-pressure slide-valve chest. 
This was the part of the engine that was, first of all, sus- 
pected by everybody. The chief had, however, hardly reached 
the top platform before the second felt a sharp knock on the 
stop-valve handle, and it at once dawned on him what the 
trouble was. The valve closed upwards, and evidently the 
valve seat had become loose. When the valve was open the 
seat had suddenly come down onto the valve and had chopped 
off the supply of steam to the engines, shutting them down. 

The steam was then shut off from the boilers, and the 
faulty stop-valve chest opened. As was anticinated. the seat 
was loose, and it was taken out to repair the fault. This was 
done by wrapping it round and round with very fine copper 
wire. This had the effect of increasing the diameter of the 
part of the valve seat which fitted into the valve-seat cham- 
ber. When this was done, the wire binding was smeared over 
with manganesite plaster, and over this coarse emery powder 
was sprinkled. The valve seat was then put into place and 
driven hard up into position, and then the remaining parts 
were assembled. It was then possible to start the engines 
away. and after this exnerience the valve never gave anv more 
trouble. 

It is probable that. the primary cause of the loosening of 
the valve seat was the rattling of the wings of the valve 
against the sides of the valve seat. In order to guard against 
trouble of this nature the valve seat would have been more 
secure if it had been fixed in position by means of small tap 


bolts. The incident is, however, sufficiently interesting, per- 
haps, to merit the attention of other marine engineers. 
Jor Brown. 


Two Sea-Going Repair Hints. 


Sea-going engineers are often called upon to effect running 
repairs, which their friends on land would consider almost im- 
possible, considering the very limited range of tools and 
equipment available on board ship. Many of the repairs 
thus effected can* only be regarded as make-shift devices 
adopted to hold the trouble in its place until the ship reaches 
a port where more adequate facilities are at hand. At the 
same time it is perhaps to the credit of the marine engineer 
that he is in so many cases able to avoid immediate trouble 
by the exercise of a little ingenuity. 

For example, one of the troubles to which a marine engi- 
neer is subject is the occurrence of leakage in his condenser 
tubes. This is first detected by the rapid filling of the boilers, 
or by observations of the density of the water in the boilers. 
If the density increases above its average, then it is easy to 
believe that there is a leakage of salt water from the con- 
denser to the hot well, and this must be attended to as quickly 
as possible. 

In order to find the leak it is necessary to take off the con- 
denser doors and the manhole door, and fill the condenser full 
of water. By examination it can be readily seen which tubes 
are leaking, as the water will be observed running out of 
them. When they are found, wooden blocks should be made 
to fit the tube and driven in at both ends of the tube so that 
they are a tight fit, thus isolating that section from further 
action. This, of course, brings down the efficiency of the con- 
denser until the ship is brought back to port, but it saves 
further trouble with the boilers, and the device answers very 
well for a temporary repair. 

Another instance may be cited in the case of a fracture of an 
eccentric strap. This cracked right across, and of course threw 
the whole of the engine out of smooth running. It was neces- 
sary to shut down as quickly as possible, and to straighten the 
eccentric rod. In order to patch up the strap sufficiently well 
to carry the boat through to the end of her voyage, a piece of 
bar iron about 3 inch thick and 2%4 inches broad was shaped 
to the outline of the top half of the strap. It was then bolted 
in its place by two bolts. On top it was held down by the 
weight of the eccentric rod. This repair bound together the 
two pieces which were cracked until the end of the voyage 
and prevented further trouble. Epwarp S. Ret. 


Full Speed Trial of Brazilian Destroyer. 


The official full-speed trial of the torpedo boat destroyer 
Santa Catharina, built for the Brazilian government by 
Messrs. Yarrow & Co., Ltd., of Glasgow, took place Feb. 2 on 
the Skelmorlie deep-water measured mile at the mouth of the 
Clyde. During a continuous run of 3 hours, carrying a load of 
100 tons, the boat exceeded her contract speed of 27 knots. 

The Santa Catharina is the eighth of the ten destroyers or- 
dered by the Brazilian government from Messrs. Yarrow. 
The first six vessels are now in commission in Brazil. The 
seventh will be leaving Glasgow shortly, and the ninth and 
tenth vessels are ready for launching. In these destroyers 
strength of construction and good seagoing qualities were 
deemed—as in the British navy—of even greater importance 
than high speed, as both the British and Brazilian destroyers 
have a guaranteed speed of 27 knots. 

The dimensions of the Brazilian destroyers are: Length, 
240 feet; beam, 23 feet 6 inches. They are propelled by two 
sets of four-cylinder reciprocating engines of 8,o00-horse- 
power. Steam is supplied by two Yarrow boilers. 
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The Economy of Superheated Steam. 

Reliable data, giving an exact comparison of the 
performance of a marine steam engine when using 
saturated and when using superheated steam, are not 
very plentiful, and, consequently, the very complete 
and accurate tests which were made on the steam 
yacht /dalia to determine the economy of using super- 
heated steam, the results of which are published else- 
where in this issue, deserve careful consideration. We 
have pointed out in previous issues that the steam con- 
sumption of a marine turbine can be reduced approxi- 
mately one percent for each 10 degrees Fahrenheit of 
superheat, and that nearly as good results can be ex- 
pected with reciprocating engines. The tests on the 
Idalia bear out these conclusions remarkably well, for 
they indicate that a net gain of 10 percent in heat con- 
sumption may be obtained by superheating 100 degrees 
Fahrenheit, or that a saving of coal of one percent may 
be expected for each to degrees Fahrenheit of super- 
heat. It is also pointed out that in cases where there are 
relatively large losses from condensation, as when run- 


ning at low powers, the gain due to the use of super- 
heat will be even higher. A gain of 12 percent in econ- 
omy might confidently be expected in such cases with 
100 degrees superheat. 

Although the adoption of superheated steam for 
marine work has not been rapid, and many engineers 
have considered that the somewhat vague claims made 
for its advantages could not be realized in actual prac- 
tice, yet in view of the results which have been achieved 
in recent years, it is evident that its claims can no 
longer be overlooked where economy in the operation of 
the marine steam engine is to be considered. The me- 
chanical difficulties encountered in early installations 
have apparently been overcome, and in this connection 
it is interesting to note that the problem of lubrication 
was successfully solved on board the Idalia by the use 
of fine graphite mixed with water in the steam cylin- 
ders of both the main and auxiliary engines. 


Shallow Draft River Steamers. 

From recent developments in Congress it is prob- 
able that the people of the United States will soon be 
committed to the expenditure of enormous sums of 
money for the improvement of their inland waterways 
and navigable rivers to encourage transportation by 
water. The greater part of these expenditures will 
be for the widening and deepening of channels in the 
rivers and the maintenance of these channels at a uni- 
form depth. Whether such enormous expenditures for 
this purpose will bring any adequate return on the in- 
vestment or not is very problematical, since the devel- 
opment of river transportation does not depend alone 
upon the improvement of the waterways themselves. 
Just as important, and perhaps more so, are the de- 
velopment of landing and docking facilities and the 
establishment of warehouses and freight-handling ap- 
pliances by the cities which form the terminals for 
this traffic. There are over 20,000 miles of navigable 
rivers in the United States, much of which has in the 
past been utilized for river transportation, with little 
or no improvement of the waterways themselves. On 
the Western rivers, in particular, up to 1864 there was 
a wonderful growth in river traffic; but since then this 
business, except for the transportation of coal, has 
steadily declined. The decline has been due, of course, 
to the competition of the railroads, and it was only 
during the period from 1845 to 1870, while the rail- 
roads were in the process of development, that river 
transportation attained its supremacy. However, as 
long as there was a demand for river transportation, 
fast passenger and freight boats and powerful tow- 
boats were designed and built which successfully met 
the existing conditions in the rivers, and transporta- 
tion was carried on with little or no improvement in. 
the waterways themselves. 

In view of these facts, it seems as though the most 
logical way in which to upbuild the river transporta- 
tion to-day is to improve the terminal facilities and 
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the type of carrier, and to maintain a clear channel in 
the waterways at approximately the depth which nat- 
urally exists, rather than to spend large sums of money 
in constructing deep channels to accommodate vessels 
of considerable draft. That the amount of freight 
which is likely to be transported by river can be car- 
ried on a shallow draft just as well as on a deep draft 
is generally conceded by river men and boat men. 
Millions of tons of freight are carried every year on 
navigable European rivers, where the depth of water 
is very much less than exists to-day in many of the 
large rivers in the United States. The average depth 
of the Rhine is 6 feet, and of the Elbe only 4% feet; 
and yet millions of tons of freight are transported an- 
nually over these rivers. The average depth of the 
Mississippi from St. Louis to New Orleans is about 
9 feet, and the average depth of its entire length is 6 
feet; and yet it is maintained that this should be in- 
creased to 14 feet, in order to adequately develop its 
transportation facilities. 

In connection with the improvement of waterways 
the Government proposes to carry out investigations to 
determine the best type of boat to be used for river 
practice. The stern-wheel steamer has long been pre- 
eminent for this work, and it is a type of boat which 
has been evolved by practical men to meet what are 
probably the most difficult requirements which any 
boat has to fulfill. The boat being pivotal about the 
wheel as a center, a uniform depth of immersion is 
always insured for the paddles, no matter how heavily 
the boat is loaded. Moreover, the maneuvering and 
backing qualities of the boats are exceptionally good, 
and these are requirements which are essential in river 
practice, where shifting channels, varying depths of 
water and lack of proper docking facilities frequently 
necessitate backing off from the banks or sand bars, 
ete. Although the main features in the design of 
stern-wheel river steamers are excellent, there is con- 
siderable room for improvement from an engineering 
point of view in the design of the main propelling ma- 
chinery, and in this connection it is instructive to note 
some of the features of German river steamers. 

The type of river boat used in Germany differs from 
the American river boat chiefly in the matter of en- 
gines and propellers. American river steamboats are 
the product of practical evolution rather than of 
scientific engineering design and, while they accom- 
plish their work in a highly satisfactory manner 
from a practical standpoint, their engines show poor 
economy and leave room for considerable improve- 
ment. In German river steamers, on the other hand, 
the features which have proved so successful in Amer- 
ican river boats have been adopted; but their engines 
and propellers have been designed with a view to good 
economy. The immense wooden paddle-wheels of the 
American boat, some of which are 30 or 40 feet in di- 
ameter and 30 or 40 feet wide, weighing as much as 
160 tons, fitted with a large number of radial wooden 


International Marine Engineering 


125 


J 


buckets, are replaced on German boats by two steel 
feathering paddle-wheels of, perhaps, 12 or 13 feet 
diameter and 8 feet wide, with, at the most, seven 
buckets to a wheel, operating at a higher number of 
revolutions than the large, heavy wheels on American 
boats. The main engines of American steamboats are 
either simple or compound, long-stroke lever, poppet 
valve engines, using steam at high pressures and ex- 
hausting it also at high pressures, and, consequently, 
wasting a considerable portion of the available energy 
in the steam. As a rule, simple, non-condensing en- 
gines are favored, since compound condensing en- 
gines, although they cut down the fuel consumption, 
add so much in weight and take up so much space that 
they are usually not considered a profitable investment. 
The main engines of German river boats are usually 
either compound or triple-expansion condensing en- 
gines (depending upon the steam pressure used) of 
efficient design and moderate weight. The horsepower 
runs from about 500 to 750 in the smaller boats on the 
Elbe and Oder and up to 1,000 and 1,500 horsepower 
in the large boats on the Rhine. Records of fuel con- 
sumption show that these boats operate with an aver- 
age coal consumption of only about 134 to 2 pounds 
of coal per indicated horsepower per hour for all pur- 
poses. 

Tunnel boats, driven by screw propellers, have been 
tried to a certain extent for river work and have proved 
successful. The use of water-tube boilers, multiple- 
expansion engines and screw propellers makes at once 
a very large reduction in the weight of propelling ma- 
chinery. In one case the relative weights of paddle- 
wheels and high-speed screw propellers were found 
to be 140 tons and 4% tons. The weight of paddle- 
wheels on American river boats could, however, be 
considerably reduced if two steel feathering wheels 
of small diameter were used in place of the single 
large radial wheel now employed. 


Marine Auxiliaries. 

We are publishing this month a résumé of the de- 
velopment of auxiliary machinery on board ship and 
descriptions of many of the modern appliances which 
play such an important part in the economical opera- 
tion of an up-to-date marine power plant. Of course, 
it is impossible to go into very much detail on such a 
varied and complex subject as this in a single article; 
but it is possible to mention the more important features 
and point out their relation to the plant as a whole. 
No auxiliary machinery has ever gained a firm foot- 
hold in the marine field until it has demonstrated that 
it is worth the extra cost and weight and space and 
added complication which it entails, and for this rea- 
son some of the refinements met in shore practice do 
not exist inmarine work. In general, however, marine 
engine-room auxiliaries have been developed to a high 
degree of efficiency. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. : 

Tons. Knots. Jan. 1. Feb. 1. 

Delaware ... 20,000 Newp’t News Shipbuilding Co. 98.5 99.5 
North Dakota 20,000 21 Fore River Shipbuilding Co.. 98.0 98.6 
Florida .... 20,000 2034 Navy Yaard, New York...... 46.4 50.5 
Utah ....... 20,000 2034 New York Shipbuilding Co.. 58.2 62.2 
Arkansas ... 26,000 20% New York Shipbuilding Co.. 8.0 11.8 
Wyoming .. 26,000 20% Wm. Cramp & SOOGs sucoasooo 6.0 9.0 

TORPEDO-BOAT DESTROYERS. 
Lamson ... 700 28 Wm. Cramp & Sons......... 98.1 100.0 
Paulding 742 29% Bath Iron Works............ 59.8 64.6 
Drayton 6 742 29% Bath Iron Works............ 54.3 59.9 
Roe ... 742 2914 Newp’t News Shipbuilding Co. 70.8 73.0 
ANSIAY cond 742 29% Newp’t News Shipbuilding Co. 70.7 72.1 
Perkins 3 742 2914 Fore River Shipbuilding Co.. 64.8 65.3 
Sterretti2.)..- 742 2914 Fore River Shipbuilding Co.. 64.4 65.0 
McCall 742 291% New York Shipbuilding Co.. 42.1 48.1 
Burrows .... 742 2914 New York Shipbuilding Co.. 42.1 48.1 
Warrington.. 742 29% Wm. Cramp & Sons......... 58.0 60.8 
Mayrant .... 742 291%%4 Wm. Cramp & Sons......... 58.8 60.9 
Monaghan .. S60 00 Newp’t News Shipbuilding Co. 7.4 10.1 
ABSh yO cosas 60 BEHIN Icon \WWVOrdkSs oobsocoa00K0 13.5 18.4 
Walke ..... Fore River Shipbuilding Co.. 9.9 11.9 
Ammen Fore River Shipbuilding Co.. 10.9 12.4 
Patterson . Wm. Cramp & Sons......... 6.7 9.1 
SUBMARINE TORPEDO BOATS. 

Salmon Fore River Shipbuilding Co.. 90.4 90.6 
GEM goq0000 Newp’t News Shipbuilding Co. 34.1 36.6 
(CE¥S) Goosoec Union Iron Works.......... 35.6 39.1 
Barracuda .. Union Iron Works.......... 35.3 39.1 
Pickerel .... Gris MiG COscooccavda0c00 32.0 36.9 
Skatefererterts Gnine Wiomin COoscoscc00sp000 32.0 36.9 
Skipjack .... Fore River Shipbuilding Co.. 13.6 16.8 
Sturgeon ... Fore River Shipbuilding Co.. 13.5 16.6 
4NEEE Saodooo Newp’t News Shipbuilding Co. 12.3 14.0 


ENGINEERING SPECIALTIES. 


Krause=Miller Absorbent Condensation Filters. 


Steamboat owners and marine engineers generally will be 
interested in the results obtained with the Krause-Miller ab- 
sorbent condensation feed-water filter installed on Dredge 
No. 2, belonging to Walter A. Gahagan, at Far Rockaway, 
L. I, where some extensive dredging and large reclaiming 
operations are in progress. The special function of this filter 
is to remove the last traces of oil or grease from the con- 
densed water, leaving it clear and bright, and thus avoiding the 
dangers attendant on feeding oil or grease into steam boilers, 
such as the risk of burning out tubes, bulging furnace plates 
and possible explosions. 

Innumerable attempts have heretofore been made to satis- 
factorily clarify and totally remove the last traces of grease 
from condensation, but many of these have succeeded only in 
removing the coarse or floating oil from the water by means 
of skimming tanks, sawdust, excelsior, Turkish toweling, and 
other straining methods. Experience has, however, shown, 
that it is not sufficient or safe to remove only the coarse oil, 
and that the milky looking or emulsified oil must also be 
completely removed in order to render the water perfectly 
safe for boiler use. 

A careful analysis of the condensation from the Ball & 
Wood engine on Gahagan’s dredge, showed that the coarse or 
floating oil had been entirely removed, but that the milky or 
emulsified oil, which would readily pass through any of the 
numerous cloth or other filters, still contained seven parts of 
oil per 100,000 parts of water, or, in other words, as much as 
4.06 grains of oil per gallon. The appearance of this water 
was cloudy and semi-transparent when viewed through a glass 
bottle 114 inches in diameter. As the boilers on the dredge 
were being fed at the rate of 1,506 gallons per hour, the 
amount of grease with which they were being charged per day 
of 11 hours, previous to filtration, amounted to 9.46 pounds, or 
1 1/3 gallons. In a month of twenty-six working days, 
this might therefore easily amount to 34% gallons. The evil 
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results of such a quantity of oil pumped into a boiler every day 
can best be appreciated by experienced engineers and needs no 
further comment, except to say that with even a fraction of 
the above.original amount of oil in the feed water, say only 
YZ grain per gallon, the amount of oil entering the boiler per 
month would still be undesirable, if not unsafe. 

In the condensation filter now installed on the Gahagan 
dredge, and which, it is claimed, is delivering the water ab-. 
solutely free from any traces of oil and perfectly clear, the 
filtering material used consists of a non-soluble fibre, which 
has a strong absorbent or physical attraction for’ oil, retain- 


ing within its pores from 20 to 50 percent of oil. There are no 
chemicals used, nor any expert attendance necessary, and the 
material lasts a very considerable time without change. Ina 
filter 36 inches diameter by 5 feet in height, made on these 
principles, which has been in use for ‘seven months in the 
Miller Brothers shop, and through which have passed in the 
last six months 3,000,000 pounds of water, they are still getting 
perfectly clear feed water according to chemical analysis. The 
expense of its operation during this period has been not over 
$4, it not having been found necessary in that time to renew 
the filtering material, the only expense having been the at- 
tention of the engineer for 15 minutes every three weeks to 
reverse the current and free the top of the filter from the ac- 
cumulated oil. 

These filters are manufactured by Alex. Miller & Bro., 
Jersey City, N. J. 


A Fan D ynamometer. 


The standard type of fan dynamometer illustrated has been 
placed on the market by Joseph Tracy, consulting automobile 
engineer, 116 W. Thirty-ninth street, New York. It consists 
essentially of a metal standard carrying a horizontal steel 
shaft in large ball bearings; one end of this shaft is con- 
nected to the motor under test by a universally jointed ex- 
tension shaft, the other end carries an overhung two-bladed 
fan. On the dynanometer shaft a small pulley fitted to a 
boss on the rear of the universal joint is belted to a larger 
pulley on the special tachometer, which is mounted on top of 
the housing that carries the dynamometer shaft. 
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The tachometer is provided with a double scale and single 
pointer; the inner scale showing the revolutions per minute, 
and the outer scale the horsepower developed. The revolu- 
tions per minute scale is graduated, progressively, by divisions 
of 20 revolutions from 200 to 2,000. The horsepower scale 
gives a minimum reading of 1 horsepower at 480 revolutions, 
and a maximum of 7o horsepower at 1,980 revolutions. Con- 
sequently at all ordinary rates of motor speed a simultaneous 


reading of revolutions per minute and horsepower can be 
obtained without any computation. 

The dynamometer can be employed in testing motors on 
the block by making suitable connection between the jointed 
dynamometer shaft and the motor shaft, clutch or flywheel. 
It can also be used to test an automobile motor in position on 
the chassis by disconnecting the propeller shaft and substi- 
tuting for it the jointed shaft of the dynamometer. 

The apparatus is designed to test motors of medium size. 
However, by the use of fan blades of greater or less area, 
and suitable tachometer scales, the range of absorption and 
measurement of power can be varied between wide limits. 


—_—  — - 


Davis Beveling Machine. 


The common method of beveling bars by hand labor, be- 
sides being expensive and unsatisfactory, is also injurious to 
the material. In beveling a bar, the angle has, in the first in- 
stance, to be guessed at by the workman; then altered back or 

forward, until it conforms with the bevel obtained from the 

body plan of the ship. It follows that the best heat has gone 
from the bar before this can be done—and when the bevel is 
extreme, the bar, before being finished, has to be heated, in 
some cases, several times; in consequence of which the metal 
becomes brittle and unsatisfactory, the flanges hollow, and the 
edges unfair. It is drawn and disfigured by hammering, and 
the holes in the beveling slabs are imprinted on the outside 
surface, so that when the work comes to be put together it 
cannot fay close; and when the riveters attempt to close up 
the work with the aid of quarter hammers, they often finish 
by breaking or fracturing it. 

The Davis patent beveling machine, manufactured by Davis 
& Primrose, Etna Iron Works, Leith, has been designed to ob- 
viate the foregoing evils. The machine is mounted on rails in 
front of the furnace, and when needed it is brought up oppo- 
site the furnace mouth. It draws the bar out of the furnace 
and does the beveling when the bar is at its best heat. It is 
also claimed that it smooths down the rough edges of the rivet 
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holes, so that the rivet head gets close up at neck, and the work 
fays close; the operation being done by rollers when it is 
hot, the edges of the bar are fair, and free from local strains. 
The time occupied by beveling being so short, the bar, when it 
has left the machine, is sufficiently hot to be turned without 
reheating. For frames and other work, the bevels are taken 
from the body plan of the ship at regular intervals along the 
bar, the spot numbered, as usual, the angle at each number or 
f) 


spot is measured, and the numbers transferred to the corre- 
sponding angles on the bevel board. On the machine is what 
is termed the bevel index, which is graduated into degrees 
from 90 to 45 degrees. The angles which have been marked 
on the bevel board are then indicated by their numbers on the 
bevel index of the machine, in their relative positions, measur- 
ing from the end of the bar. It is claimed that the machine 
saves about 50 percent of the labor on such work. 


Automatic Cut=Off Valve. 


Harmful results, due to escaping steam, from failures in 
watertube boilers can be successfully prevented by installing 
an automatic cut-off valve. When one of these valves is in- 
stalled between each boiler and the steam header, it forms an 
automatic stop, no matter where the break may occur. The 
valve illustrated herewith, manufactured by the Lagonda Man- 
ufacturing Company, Springfield, Ohio, is of the double- 
acting type; that is, it works equally well in either direction. 
Should a single tube in one boiler give way, this valve would 
instantly isolate that boiler. On the other hand, if a break 
occurs in the steam main between the boiler and the engine, 
or, for that matter, in any part of the steam loop, all of the 
valves instantly close, preventing escape of steam. This valve 
depends for its action upon the actual flow of steam, and not 
upon the differences in pressures, and whenever abnormal 
flow occurs in either direction, it is claimed that the valve in- 
stantly shuts. It takes the place of the ordinary stop valve, 
and can be used as such, but should not be confused with the 
ordinary single-action, non-return valve. One important fea- 
ture of the Lagonda valve is, that there are no internal work- 
ing parts. A dash pot is fitted on the outside to prevent chat- 
tering, or the closing of the valve too quickly when sudden 
overloads occur. 

Tests of this valve made in Washington, D. C., before a 
Board of Supervising Engineers of the Department of Com- 
merce and Labor showed that when an opening was made be- 
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tween the valve and the boiler, equivalent to an outlet 1 5/16 
inches in diameter, the valves closed promptly. To show the 
action when a break occurs on the other side of the valve, a 
quick release valve was opened, corresponding to an outlet of 
14 inches in diameter. It is reported that the valve closed in 
2 seconds, and the steam pressure was only reduced from 180 
to 140 pounds, the rush of steam closing the valve. Other in- 
teresting tests were made to prove the reliability of the valve. 
To test its action under sudden overload a quick-release valve 
was opened corresponding to an opening of 1% inches. Thirty 
seconds was consumed in opening the quick-release valve this 
time, and the steam pressure dropped from 180 to 90 pounds, 
but the automatic valve remained open. These tests prove that 
the valve can take care of any unusual but legitimate demand 
for steam, and still be sensitive enough to close quickly in case 
of accidents. By means of the dash pot and weight the valve 
can be adjusted to suit the local conditions of steam pressure 
and overload. The board of supervising engineers who wit- 
nessed these tests approved its use in all marine service. The 
valve is built in sizes from 3 to 12 inches. A special “low- 
down” type is made for use where headroom is limited on 
board ship. 


Vulcan Bijaw Chain Pipe Wrenches. 

J. H. Williams & Co., Brooklyn, N. Y., who, since 1884 
have been developing chain-pipe wrenches, have just brought 
out a new wrench known as the “Vulcan Bijaw.” This 
wrench is made with double-ended reversible jaws, which can 
be readily turned end for end when the tool wears, thus 
doubling the life of the tool and insuring that it will be al- 
ways ready for service. Two studs or bolts through the 


handle prevent the spread of the jaws when in use. The ma- 
terial in these studs is of great strength, and in case of acci- 
dent repairs may be made on the spot by moving forward the 
rear stud, since it is claimed that one bolt or stud will still 
provide working strength for the tool. The application of the 
jaws to the handle remains the same milled construction 
which has given satisfaction for so many years in the “Vul- 
can” wrenches manufactured by this company. These 
wrenches are made in sizes for % to 12-inch pipe and fittings, 
with interchangeable cable or flat-link chains. 


The Hydrocarbon Converter. 

Recent activities in the marine producer-gas field have been 
confined entirely to the use of coal as a fuel. A new applica- 
tion of this principle is now being brought out, however, by the 
Hydrocarbon Converter Company, 37 Wall street, New York, 
who are placing on the market an apparatus for the gasification 
of fuel oil. By means of this apparatus, which is called the 
hydrocarbon converter, it is claimed that the oil is completely 
gasified and that the gas can be delivered to the engine at high 
temperature, where, upon mixing with the proper amount of 
air, the usual explosive mixture is formed. The value of this 
converter is evident when the comparative cost of different 
liquid fuels is considered. In New York markets gasoline 
(petrol) may be quoted at 14 cents (7 pence) per gallon, kero- 
sene (paraffin) 7 cents (3.5 pence) per gallon, and fuel oil 
3 cents (1.5 pence) per gallon, while in Europe gasoline 
(petrol) ranges from 30 cents (1/3) per gallon upward. Not 
only is the cost of the fuel an advantage but the ease of 
handling and safety of using fuel oil as compared with other 
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liquid fuels and with solid fuels are important considerations 
in marine work. ' 

The converter comprises a nest of three cast iron cylinders, 
one within another, thus making three compartments, an inner, 
a middle and an outer. The apparatus being suitably installed 
in connection with the engine, as is a carbureter, the exhaust 
pipe is connected to the middle compartment through which 
the hot waste gases circulate and find an outlet through a con- 
tinuation of the exhaust pipe on the other side, the inner and 
outer compartments becoming highly heated by radiation from 
the middle compartment. The inner compartment contains a 
channeled nest of cylinders of crucible material which is of a 
minutely porous character. Under the heat communicated 
from the middle compartment these porous cylinders quickly 
absorb and retain a high temperature. Air is introduced 
through orifices into the outer chamber, where it also is highly 
heated, and then passes out through a pipe which unites with 
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a pipe from the oil supply tank, and there is then drawn 
through them into the inner compartment by the suction of the 
engine, a mingled stream of oil and air. In passing through 
the channels of the hot porous cylinders in the inner compart- 
ment, the oil is gasified, the final product being an airified 
hydrocarbon gas of high temperature, which is delivered to the 
engine by a pipe passing from the center of the inner com- 
partment. The heat of the inner compartment is supplemented 
by slow and more or less incomplete combustion of some of 
the constituents of the oil and the oxygen of the air, resulting 
principally in formation of carbon monoxide, and which main- 
tains a considerably. higher temperature in the porous cylinders 
than that of the engine exhaust gases. 

The converter contains no moying parts, and does not re- 
quire the use in connection with it of a fan or blower, such 
as is commonly used with coal gas producers or in such special 
types of engines where the fuel is fed under high compression. 
The suction of the engine is the controlling power that auto- 
matically regulates the flow of oil and air into the converter 
and the gas from it; when once started in operation practically 
no attendance is required. The engine can be-started either on 
gasoline or by a preliminary heating of the converter by means 
of a torch. 

The complete gasification of any oil is apparently dependent 
upon a division of its mass into most minute fractions and sub- 
sequent submission in that state to a high temperature. 
Methods heretofore in use for the breaking up of the oil have 
been mechanical, and such as to produce a spray or liquid 
vapor or mist, each globule of which upon exposure to the 
required heat undergoes chemical transformation, but unless 
the heat penetrates to the center of the globule, so that its 
action is uniformly effective throughout, such transformation 
is not complete, only the more yolatile contents gasifying and 
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the heavier carbon compounds remaining unchanged. It is 
claimed that the hot porous cylinders of the hydrocarbon con- 
verter absorb the oil, and within their pores it is so divided 
and sub-divided into microscopic particles that it may nearly 
approach a true molecular distribution, and in such an ex- 
tremely fine state of division, and with each minute particle 
surrounded by the hot walls of the pore cell, the applied heat 
penetrates so evenly and effectively that the chemical trans- 
formation of each particle to gas is complete. 

The apparatus has been installed for several months upon a 
78-foot yacht driven by a 70-horsepower Twentieth Century 
engine. Comparative tests on this yacht, using first gasoline 
(petrol) as a fuel and then gasified fuel oil, resulted in the 
use of 12.125 gallons of gasoline (petrol) per hour, costing 
$1.697 (7/1), and only 5 gallons of crude oil per hour, costing 
$0.15 (7.5 pence) for the same service. An analysis of a 
sample of the gas taken from the converter showed the fol- 
lowing percentages of constituents: CQO2, 7.6; O, 1.2; illumi- 
nants, 9.4; CO, 3.1; H, 1.90; CHu, 7.5; N, 69.3; calorific value 
of the gas, 286 British thermal units. The gas is delivered to 
the engine at a temperature ranging from 600 to 1,200 degrees 
F., and a compression of about 80 pounds per square inch is 
used in the engine. 

Although the immediate principal application of the hydro- 
carbon converter will undoubtedly be in connection with the 
gas engine, yet it has a number of other important applications, 
for it is claimed that by means of it oil fuel can be successfully 
fired under steam boilers and in various industrial furnaces, 
and also that a good illuminating gas can be produced by it. 


The Genetic Boiler. 


A small vertical multi-tubular boiler, which is used as a 
donkey boiler on large vessels and as the main boiler for steam 
yachts, launches and smaller boats, is made by Messrs. T. 
Toward & Company, at the St. Lawrence Iron Works, New- 
castle-on-Tyne. This boiler is known as the Genetic, and, as 
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can be seen from the illustration, consists of an upright 
cylindrical shell, 11 feet by 5 feet, with a combustion chamber 
formed in the bottom of it, from which extend a number of 
fire tubes arranged in circles, communicating at their upper 
ends with an annular chamber connected with the chimney 
by a series of tubes. The effective heating surface is given as 
330 square feet, and the boiler is stated to be capable of 
evaporating 10 pounds of water per pound of coal. The in- 
ventor of this boiler claims that its construction is both simple 
and exceptionally strong, since there are no flat surfaces and 
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no parts which are subject to undue deterioration. It is 
claimed to be easily accessible for cleaning and repairs, and to 
have a high evaporative efficiency, besides occupying only a 
small space. 


The Vulcan Auto Tool. 


The illustration shows a handy tool for the motorist or 
motorboat owner, which has just been placed on the market 
by J. H. Williams Company, Brooklyn, N. Y. The tool has 


no moving parts, yet it can be used for the following purposes: 
hammer, a tire lug wrench, cotton pin puller, gas-tank wrench, 
wire insulation scraper, air-tank wrench, spark-plug wrench, 
alligator wrench, cotter pin spreader, three screw drivers and 
a bottle opener. 


Foster Patent Reducing Valve. 


The most serious objection to reducing valves using a com- 
pression spring is the fact that the power of the spring is 
never the same under two different degrees of compression, 
hence it is evident that any change in the position of the 
valve in relation to its seat causes also a change in the power 
of the spring; thus such a reducing valve will not open 
beyond a certain point unless the pressure on the reduced side 
falls. In order to overcome this difficulty, W. H. Bailey & 
Company, Ltd., Albion Works, Salford, Manchester, have 
placed on the market a full-bore pressure reducing valve, 
which, it is claimed, can open full-bore, if necessary, and yet 


prevent the reduced pressure rising above that at which the 
valve is adjusted, so that if a demand for more steam be 
made on it it instantly opens wider and supplies that demand 
but maintains a uniform reduced pressure. 

The constant and uniformly-acting power needed to resist 
the closing of the valve is secured by interposing toggle levers 
between the diaphragm and spring. The increasing power of 
the spring, as it is compressed, is compensated for by the 
increasing power of the toggle levers as they come into line. 

This reducing valve is provided with a balanced valve so 
constructed as not to become distorted under varying condi- 
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tions of temperature and pressure. The construction of this 
valve may be briefly described as follows: First, the body of 
the valve is so made that the inner and outer casings are con- 
nected with expansion-resisting webs, which carry off the heat 
by radiation equally on all sides and thus prevent distortion 
of the seats. Second, the elongation of the neck between the 
two clappers:is compensated for by making the upper seat 
almost flat and the lower seat nearly straight (15 degrees off 
the vertical line). By this means the upper seat is brought to 
its bearing by the force of the delivery pressure acting on the 
diaphragm, while the lower seat finds its bearing by diametrical 
expansion. 


The American H,0 Grease Extracting Feed Water Filter. 

The illustration shows a grease extracting feed-water filter 
manufactured by the American Steam Gauge & Valve Manu- 
facturing Company, Boston, Mass. It consists essentially of 
a number of filtering cages placed radially in a casing, the 
cages being covered with Turkish toweling (linen Terry), 


providing an ‘exceptionally large surface through which the 
feed water passes. The total surface area of the covered 
cages is 320 times the area of the feed-water pipe, so that the 
opportunity for clogging is very remote. The filter is simple 
in construction and admits of easy renewal of the covering 
for the cages when necessary. The filter is provided with a 
special attachment for applying a reverse current of steam, by 
means of which a large proportion of the oil collected may be 
instantly blown out and drawn off through the drain cock. 


The Sentinel Multiple Feed Water Filter. 

The “Sentinel” multiple feed-water filter and oil separator, 
manufactured by Alley & MacLellan, Ltd., of Glasgow, con- 
sists of a vertical cylinder carrying a casing at the bottom, 
which is free to swing about a central vertical shaft. Pro- 
jecting up from this casing are perforated brass tubes placed 
radially. Each of these tubes carries a filtering mantle, which 
is made of cocoanut fiber, a material which it is claimed has 
a great affinity for oil, and since it is of a porous nature, four- 
ply of fiber can be used around each mantle holder without 
the risk of chocking the filter. This apparatus provides a filter 
surface 250 times the area of the feed-water pipe. It is also 
very convenient for cleaning, since the casing carrying the 
filtering mantles can be swung about and each mantle re- 
moved in its turn through a small opening in the cover. 


Christie’s Galvanic Metal Packing. 


W. Christie & Company, 50 Wellington street, Glasgow, 
manufacture a metallic packing which consists principally of a 
series of thin rings of pure galvanic deposits of nickel and 
copper sewn together in sections of from %4 to 34 inch deep. 
This packing is claimed to be exceptionally good for ex- 
cluding air from the glands of low-pressure cylinders, or in 
any place where a packing is needed for low-pressure glands. 
As the packing is made in conical or funnel shape, it acts 
automatically under steam pressure, the inner edge being 
pressed against the piston rod and the outer edge against the 
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wall of the stuffing-box. Where this packing is used it should 
be fitted as shown in the cut. First, a white metal cuff in two 
pieces, held together with a spring, is inserted, and then one 
or two collar rings B, especially cut to go over the body of 
the cuff. Next, are placed the galvanic metal packing rings, 
as shown at C, the joints being varied about one-third of the 
circumference in their relative positions. Finally, after the 
stuffing-box has been packed full, a closing ring D of asbestos 
is inserted, in order to preserve the packing at its correct 
angle. 


TECHNICAL PUBLICATIONS. 


The Mechanical World Electrical Pocketbook for 1910. 
Size, 4\by 6. Pages, 271; figures, 65. Manchester, 1910: 
Emmott & Company, Ltd. Price, 6d. net. 

This pocketbook is issued annually, and each new edition is 
thoroughly revised and brought up to date. In the 1910 issue 
large additions have been made to the sections on electric 
lamps and lighting, and new sections have been introduced on 
motor converters, carrying capacity of cables, cheap house 
wiring, conduit system of wiring, etc. The book comprises a 
useful collection of data for electrical engineers. 


The Mechanical World Pocket Diary and Year Book for 
1g10. Size, 4 by 6. Pages, 391; figures, 67. Manchester, 
1910: Emmott & Company, Ltd. Price, 6d. net. 

This handy little mechanical engineer’s pocketbook is now 
in its twenty-third edition, and, in addition to the features 
which have made it popular in previous years, some new ma- 
terial has been added on oil engines and the design of cen- 
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trifugal pumps. Other additions include such subjects as ball 
bearings, dimensions of marine boilers, tapers and angles, 
change wheels for cutting metric pitches, hobs for cutting in- 
volute gears, dimensions of ring oil bearings, notes on double 
helical gears, bevel, spiral and worm gears, emery wheel 
speeds, etc. Various other tables and data have been intro- 
duced and the work reyised generally. 

Bureau Veritas, 1909-1910, Repertoire General. Two vol- 
umes. Size, 10% by 11% inches. Pages, steamers, 1,125; 
sailing vessels, 1,047. Paris, 1910: 8 Place de la Bourse, 
or London, E. C., 155 Fenchurch street. Price, complete, 
£3 3s. ($15) ; steamers, £1 15s.; sailing vessels, £1 Ios. 

This is the fortieth edition of the general list of merchant 
shipping of all nations issued annually by the Bureau Veritas. 

The size of the book has been changed this year, making it 
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tents, however, remain the same as in previous years. The list 
of steamers includes general statistics of each flag, statistics 
of steamers built, bought and sold in the principal countries 
during the year, a list of the steamships of all nations, tables 
of changes of names, new steamers, etc., a list of steamers 
carrying petroleum in bulk, a list of cable vessels, an alpha- 
betical list of steamers arranged according to tonnage, an 
alphabetical list of iron and steel shipbuilders, arranged ac- 
cording to the nationality, an alphabetical list of steamship 
owners, arranged according to the nationality, with the names 
and gross tonnages of their steamers, and a list of all dry- 
docks, ete., in all ports of the world. The yolume devoted to 
sailing vessels is arranged in practically the same manner as 
that for merchant steamers, except that there are separate lists 
for the owners of wooden vessels and for the owners of steel 


The tables and con- and iron vessels, and a list of vessels with auxiliary engines, 
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somewhat more convenient to handle. 


(Contains no oil) 


Mercuri-film offers vital protection in two equally effective ways. 
First: It contains elements (based upon our analysis of your feed 
water or scale) which attack the old scale and scale-forming particles 
in the water to reduce them to a non-adhesive sludge that passes out 

the blow-off. 
Second: It forms upon the inner boiler surfaces, a thin, metallic 
amalgam coating, which repels scale-forming particles and is at the 

same time impervious to corrosive acids. 
: ; With Mercuri-film you buy the service of most competent chemists 
“3 in making a careful selection of especially prepared ingredients. You 
i ; get a low price because of our extensive manufacturing facilities, 
$ and you get better service, better boiler protection and 
better fuel economy per dollar invested than obtainable with 
other boiler water treatment. oe 
These are not careless statements, but based upon scientific 
| proofs from actual practical demonstrations. We stand 
ready to prove that MERCURI-FILM treatment stops Scale and 
Corrosion troubles without'hindering ebulition or interfering 
with heat transmission. Try MERCURI-FILM in one boiler 
and be convinced. Ifyou are not, ask us for your money, and you 
will get it back. If MERCURI-FILM fails the expense of the trial is 
ours and we lose. If it succeeds, you win. We know it will succeed. 
Tell us your Scale or Corrosion troubles and send samples of Scale or Feed Water so that we may quote price. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
ID), (Cy 


936,632. AUTOMATIC RELEASING 
CHARLES HUNT, OF NEW YORK, N. Y. 
Claim 1.—A launching device for boats having, in combination, a 
frame for attachment to a boat, a holding-bar journaled thereon, a lock- 
ing-block co-operating with the bar, and a tripping-lever having one end 
in engagement with the frame, the lever and block being combined so as 
ro enable the ene to release the other automatically by jarring the device. 
our claims. 


937,217. AUTOMOBILE TORPEDO. HUDSON MAXIM, OF 
BROOKLYN, N. Y 

Abstract.—The invention consists in the method of producing a motor 
fluid by burning a body capable of supporting its own combustion and 
employing the products of combustion to heat a liquid which is simul- 
taneously passed through a.chamber with the products of combustion, the 
unevaporated portion of said liquid being again passed through said 
chamber, where further evaporation takes place, and the unevaporated por- 


DEVICE FOR BOATS. 


tion of the liquid, with its contained heat, is again circulated through the 
chamber, and thus continuously to the end that the temperature of the 
products of combustion is lowered to a point where it will not be in- 
jurious to the motor of the torpedo, and the heat ig utilized for con- 
verting the liquid into steam, which is mixed with the products of com- 
bustion to form the motor fluid. Nineteen claims. e 


937,297. SYSTEM FOR GENERATING STEAM. CHARLES 
FERO, SR. OF BAY CITY, MICH., ASSIGNOR, BY MESNE 
ASSIGNMENT, OF ONE-HALF TO IGNATIUS ANDRZEJEWSKI, 
OF BAY CITY, MICH. 

Claim.—An auxiliary steam generating attachment for steam boilers 
comprising a fluid receiving tank adapted for arrangement in a combus- 
tion chamber, means for supplying fluid thereto, a discharge pipe con- 
nected at one end to said tank, a perforated pipe connected with the 
other end of said discharge pipe and of a length sufficient to extend 
through opposite ends of the boiler to which it is to be applied, a tank 
adapted to be arranged in the boiler smokestack and connected to one 
end of said perforated pipe, the other end of said pipe being designed 
to project outside the boiler and provided with a valve for regulating 
the: fluid supply, a pipe leading from said smoke stack tank into the 
boiler bent to form connected inverted U-shaped members, the uper 
portion of said U-shaped members having downwardly opening perfora- 
tions, the legs thereof having laterally opening perforations and the con- 
necting members having upwardly opening perforations whereby the 
fluid is forced through the water in the boiler in all directions to facili- 
tate the rapid generation of steam. One claim. 


938,447. DAVIT FOR HOISTING AND LOWERING BOATS. 
AXEL WELIN, OF LONDON, ENGLAND, ASSIGNOR TO WELIN 
QUADRA&T DAVIT, A CORPORATION OF NEW YORK. 

Claim 1.—In a davit for hoisting and lowering boats, the combination 
of a davit arm having a toothed sector at its. lower end, a rack on which 


the sector may roll, and means for moving the davit arm to substan- 
tially an equal degree of inclination from the vertical in both directions. 
Fourteen claims. 


938,911. PROPELLING MEANS FOR VESSELS. THOMAS B. 
TAYLOR, OF NEW YORK, N. Y. 

Claim 1.—In a boat or vessel the combination of two separate, inde- 
pendently acting engines, two concentric shafts, a direct connection be- 
tween one engine and one shaft, a direct connection between the second 
engine and the second shaft, two independent propellers of respectively 
opposite pitch, one on each shaft, and means for dividing one shaft, 
stopping one engine and connecting said shafts together. Fifteen claims, 


937,433. STEAM-BOILER FURNACE. HENRY GALLAGHER 
AND GEORGE S. GALLAGHER, OF NEW YORK, N. Y., ASSIGN- 
ORS OF ONE-HALF TO SAID HENRY GALLAGHER AND ONE- 
HLF TO ARCHER P. GALLAGHER, BOTH OF NEW YORK, N. Y. 

Claim 1.—In a steam boiler furnace, a boiler, inclosing and support- 
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ing walls therefor, grate bars, and a bridge-wall, said bridge wall being 
provided with an air flue extending across: the same, a hopper-shaped 
recess in the top thereof and forward of the said air flue, a passageway 
leading from the space beneath the said grate bars to the said air flue, a 
soot flue leading from the said hopper-shaped recess in the top and to 
the rear thereof, and a series of apertures leading from the said air flue 
to the said hopper-shaped recess. Five claims. 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C., London. 


5,370. SCREW PROPELLERS. G. W. MAY, LONDON. 5 

The inventor states that the-churning of ordinary propeller blades 
causes air to be drawn into the water, so producing slip. Lo obviate this 
objection he constructs a divided propeller in which the blades are so 
disposed in respect to each other as to throw the exhaust spray at first 
quickly through the opening between two consecutive blades and then 
awash over that portion of the boss which carries the blade next starting 
on its working stroke. The centrifugal force of the wash causes the 
water to rush along the face of the blade, and thus to drive away the 
air which adheres to or is propelled by it. 


6,126. PROPULSION OF SHIPS AND THE LIKE. C. DAY, 
GLASGOW. 

The invention consists in the employment, as prime mover, of internal- 
combustion engines so arranged in conjunction with propellers and 
clutches and with electric transmission gear comprising a dynamo and 
motor that the speed of the engine can be controlled over a considerable 
range in one direction, allowing it to drive directly both at and con- 
siderably below the full ‘‘ahead” speed of the ship, and to drive electri- 
cally when lower speeds and reversing are desired; thus the power or 
capacity of the electrical gear need only be small relatively to the full 
speed power of the prime mover. The engine is coupled direct to the 
dynamo, and by a clutch with the propeller shaft, the motor being placed 
on the propeller shaft. 


27,586. STORAGE VESSELS OR HULKS FOR COAL AND 
rR EOS MATERIAL. P. W. SIEURIN, GOTHENURG, 
WE : 


The vessel or hulk is provided with a hopper-like chamber from which 
the coal can flow to conveyors which carry it to shoots discharging over 


the side into the holds of vessels along side, mechanically operated 


means also being provided for collecting coal from the hold of the 
storage hulk and delivering it to the hopper chamber ready for delivery. 


28,555. COALING STEAMERS. J. MAYOH, WIMBLEDON 
PARK, SURREY. 

The object is to provide a vessel to receive coal, steam to a port where 
vessels put in for bunker coal and there discharge into the bunkers of 
such a vessel without bringing it along side a quay, and that entirely 
without handling the coal. The hold has hopper-shaped pockets; sets of 
transverse conveyors, a bucket conveyor running partly longitudinally, 


Sees) 


=I 


partly vertical and fed with coal from the hold by the transverse con- 
veyors. Vertical bucket elevators have selecting mechanism, which feed 
continuously from the longitudinal conveyor to each elevator and tele- 
scopic shoots operating in conjunction. The hopper pockets have con- 
trolling doors, so that the trim of the ship can be maintained while 
discharging. The elevators are movable longitudinally on guides along 
the vessel, and each is pivoted about a point in its length and capable 
of motion in a vertical plane. 


8,578. PROPELLERS. O. C. JONES, MAIDSTONE. 

This construction is for aeroplanes, but the invention is applicable to 
ships. As the frame of the propeller is rotated from the driving shaft 
in the direction of the arrows, the blade is, for the first part of the 
revolution of the frame, at the upper part of the guide grooves, the 
spring being gradually put into increasing tension as the frame rotates, 
this graduation being indicated by the broken lines. The blade retains 
its position in the frame and the tension of the spring gradually in- 
creases until the blade just passes a plane containing the axis of the 
spring, then the tension suddenly pulls the blade to the opposite ends of 
the grooves, that is, to the ends of the grooves which are now in the 
upermost position owing to the rotation of the frame. 


26,289. SCREW PROPELLERS. C. COMA, MONTMAGNY, 
FRANCE. 

According to this invention, a number of propellers are placed one 
behind the other on a shaft, blades being arranged in overlapping succes- 
sion very close behind one another. They are arranged in a helix and 
so proportioned and arranged with regard to the extent of overlapping 
that each succeeding blade receives the water current of that preceding 
without any whirling action. The water current is acted upon so that 
it passes through the whole helical channel and is all the time acted 
upon by the different blades without causing whirls, thus enhancing the 
efficiency. The drawing shows the new propeller arranged at the stem 
of the ship. 
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THE NEW RIVER STEAMERS CITY OF PHILAD io, AND CITY OF WILMINGTON. 


The increased traffic in passengers and freight between 
Philadelphia, Pa., and Wilmington, Del., has led the Wilson 
Line to construct two new river steamers. The two steamers 
which this company is running at present, the Brandywine and 
City of Chester, have had a splendid record. The Brandy- 
wine, a light built steamer, has been running every winter, 
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heavier machinery, more freeboard, considerable more steel in 
their superstructures, and carry a larger load of passengers 
and freight, all this calling for more displacement, and, as the 
length was limited on account of turning in the Christiana 
River, a carefully designed vessel was necessary to fulfill all 
conditions imposed. 


ONE OF THE NEW WILSON LINE STEAMERS READY FOR LAUNCHING AT THE YARDS OF HARLAN & HOLLINGSWORTH, WILMINGTON, DEL. 


and, contrary to what one would expect, is an acknowledged 
wonder at ice-breaking, being able to maintain her regular 
trips when vessels specially designed for the purpose of break- 
ing ice have failed to make a passage. The increased traffic 
caused the owners to put the City of Chester in service this 
winter also, and by the middle of March they expect to have 
the new vessels, the City of Philadelphia and the City of Wil- 
mington in commission. These new boats, like the older ves- 
sels, were built by the Harlan & Hollingsworth Corporation, 
of Wilmington, Del., who have had wide experience in this 
class of work. The new vessels have more powerful and 


HULL, 

The vessels are of the following dimensions: Length over 
all, 204 feet; length between perpendiculars, 186 feet; beam 
at deck, 31 feet; beam over guards, 40 feet; depth molded, 11 
feet 4 inches. The hull is of steel, the heaviest plates being 25 
pounds, and the lightest 5 pounds. The stern frame and 
rudder are solid steel castings. The frames are of angle sec- 
tion 6.6 pounds, haying reverse bars in the machinery space. 
bulkheads, belt frames and keelsons are fitted for stiffening 
the structure, the frames merely stiffening the shell. The 
deck beams are of Z-section, 11 pounds per foot, and are sup- 


134 
ported by girders and channel stanchions. The greater part 
of the main deck is covered with steel plating, as is the 
underside of the overhanging beams forming the guard, and 
there are no obstructions outside the shell, such as guard 
braces or brackets. The vessel is divided transversely by six 
watertight bulkheads, two of which have watertight doors. 
The engine seating is strongly constructed, of exceptional 
length, and is worked into the structure of the vessel. The 
freight enclosure is built of steel plates from 5 pounds to 3% 
pounds. The ladies’ cabin and upper saloon, stairways, etc., 
are of a composite construction to decrease the weight which 
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boiler room bulkhead and the steel bulkhead abaft, the crew’s 
quarters, the kitchen, messrooms, and store rooms are lo- 
cated. The ice is taken in through a deck hatch, river and 
city water is led to the kitchen sink. Abaft the boiler room is the 
coal bunker, coal being taken in through rectangular hatches 
made to take a specially designed coaling barrow. Abaft the 
engine room is a space which may be used for a lower cabin 
or café. The quadrant is fitted to the rudder stock under the 
main deck. , 

On the main deck the entire space from the stem to the 
engine hatch is reserved for freight. The forward part of the 
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MIDSHIP SECTION OF THE CITY OF PHILADELPHIA AND CITY OF WILMINGTON. 3 t 


would result from an entire steel construction. Light iron is 
used for panel work. The main deck is'sheathed with rift 
grain Oregon pine, the fender outside the guard is ‘of oak. 
The upper decks are of wood, as are the carlins, but they are 
supported by steel girders and steel pillars, which do not step 
on any combustible deck, but are carried down to the hull of 
the vessel. The builders hope to eliminate vibration (felt in 
the older vessels in shallow: water) in these new lighter, but 
more rigidly constructed, vessels, where every part is con- 
tributing to the general strength of the structure. 


GENERAL ARRANGEMENT. 


The general arrangement of the vessel can be seen from 
the accompanying plan. Below the main deck forward is the 
lamp room and chain locker in the fore peak; abaft this are 
the crew’s quarters, fitted up with metal beds, metal lockers 
and wash bowls with running water. Between the forward 
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~ deck, outside of the freight enclosure is covered over by the 


saloon deck, which is raised to the height of the saloon rail, 
and allows large furniture vans to be taken on board.. The 
stanchions are widely spaced for this purpose, and by means 
of weather screens this place can be kept proof against wind 
and weather. Opposite the engine hatch on the port side is 
the baggage room, and on the other side the men’s toilet. The 
social or entrance hall extends the full width of the vessel, 
the paneling here is of metal, the pillaring and stairways are 
simple but massive in baronial design. At the fore end of 
the hall, on the port side, the oyster bar is located, while the 
confection and cigar stand is on the starboard side. The cap- 
tain’s room, ticket office, purser’s room and wireless telegraph 
office are situated at the aft end of the hall, with an entrance 
to the ladies’ saloon or retiring room. The paneling of the 
room is in composite board, the floor is carpeted, the seats are 
upholstered in leather; pantasote shades of the railroad type 
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TRIPLE-EXPANSION, SURFACE CONDENSING ENGINES. 


THREE-CYLINDER, 


F 


IS BY MEANS OF A SINGLE SET O 


N 


PROPULSIO 


R SQUARE INCH. 


WORKING PRESSURE, 180 POUNDS PE 


2 FEET; 


DIAMETER, 9 FEET 4 INCHES; LENGTH, 2 


2 


EACH VESSEL IS FITTED WITH TWO GUNBOAT BOILERS 
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are fitted in the windows; lockers, folding bed, and mirrors 
are provided, and immediately abaft is a large and airy toilet 
haying a tiled floor and the most improved sanitary, fittings. 
The stairways from the main to the saloon deck land in en- 
closed spaces and are protected from the weather, something 
which is not always found in vessels of this type. 

The forward part of the saloon deck is raised to the height 
of the saloon deck rail, and forms a very airy space for pas- 
sengers desiring a good view, fresh air and sunshine. The 
space between this and the saloon proper is covered over by 
the hurricane deck, and is sheltered from rain and sun by a 
side visor. The saloon proper is a large steel enclosure, hav- 
ing steel paneled walls. The floor will be carpeted; desks, 
chairs, and a news or stationery stand will be located in this 
cabin for the comfort and convenience of passengers. Hard- 
wood seats are arranged as in a Pullman car. The windows 
are arranged in groups of three and are built to open similarly 
to a house window, each window is provided with a panta- 
sote shade sliding in grooves as on a railroad Cae, NWS 
saloon is surmounted by a central coach roof skylight, which 
affords ventilation and central light, The design and finish of 
this saloon are similar to the social hall, but lighter in char- 
acter. The casings from the boiler room, stokehole and en- 
gine room passing through the saloon are all of steel. The 
space abaft the saloon is a covered promenade, lit in the center 
by a coach roof extension, and has a side visor fitted all round. 

There are two stairways from the saloon to the hurricane 
deck; the after stairway is protected by an awning, while the 
forward stair lands in a hallway in the officers’ deck house. 
The pilot house is raised above the level of the remainder of 
this deck house, and has a navigating bridge carried at the 
level'of its floor out to the sides of the ship. The usual steer- 
ing, navigating and controlling appliances are installed. Abaft 
of the pilot house is the hallway and rooms for officers, all 
of which are fitted with metal beds. The remainder of the 
space on this deck and on top of the coach roof, which is 
railed in, is devoted to a passengers’ promenade; two of the 
lifeboats being stowed on this deck. The whole space from 
the house aft is covered and protected by an awning carried on 
a metal framework. The top of the officers’ house extends to 
the side of the vessel and forms a shade and deck for the 
remainder of the lifeboats. 

The rail and awning stanchions throughout these vessels 
are of metal. The deck machinery consists of a combined 
hand and steam steering engine of Williamson Bros.’ make, 
located in the engine room and controlled from the pilot 
house in the usual manner. A hand capstan by the same 
maker is fitted forward, also an anchor crane for operating 
the anchor and chain. The vessel is lit by electricity gener- 
ated by two General Electric direct-connected marine sets, 
having sufficient power to operate a powerful searchlight and 
the wireless telegraph system. The searchlight is placed on a 
platform in front of the mast and controlled from within the 
pilot house. The aerial for the wireless apparatus will be 
strung between the smoke funnel and the ensign staff aft. 
All wiring is in conduit, and the fixtures are of a neat design 
in harmony with the finish of the cabins. The vessel is heated 
by steam, and ice water is provided and led to drinking al- 
coves or fountains located where most convenient for the pas- 
sengers’ use. 

MACHINERY. 


Each vessel is fitted with two. boilers of the straight through: 


or gunboat type, 9 feet 4 inches diameter by 22 feet long, con- 
structed for a working pressure of 180 pounds per square 
inch. Each boiler will contain 2,100 square feet of heating 
surface and 4714 square feet of grate surface. x 
Propulsion is by means of one set’ of engines of the’ fiple- 


expansion, surface-condensing type, having three cylinders 
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working upon three cranks set at angles of 120 degrees. The 
diameter of the cylinders are high-pressure 19 inches, inter- 
mediate 29 inches, low-pressure 44 inches, having a common 
stroke of 24 inches. They are designed to run at about 160 
revolutions. per minute in service conditions. 

The cylinders are arranged with the low-pressure in the 
middle, and cranks are fitted with balance weights, with a view 
to reducing the vibration to a minimum. They are supported 
upon three cast iron box columns at the back, and three 
polished mild steel columns in front.. The high and intermedi- 
ate cylinders are fitted with piston vaives, and the low-pressure 
cylinder has the ordinary double-ported slide valve. These 
valves are actuated by the Stephenson type link motion, all 
parts of which are made very heavy for the extra duty im- 
posed by the special service in which these boats are engaged. 
The reversing of the engine is done by a vertical steam cyl- 
inder automatically governed by eccentric and levers on the 
reversing shaft. 

The pistons are of cast steel, designed. so that the weights 
will be as nearly equal as possible. The guides for the piston 
rods are of the bar or locomotive type, cast hollow, with water 
circulating through.them. The connecting rods have forked 
upper ends, with two bearings for attachment to the cross- 
head. The crankpin boxes are of cast steel; these and the 
main bearing boxes are fitted with slabs of phosphor bronze, 
a type of bearing which has been successfully used by the 
owners of these vessels for a considerable number of years. 
The thrust bearing is of the ordinary horseshoe type, having 
five collars for going ahead and three for backing, each faced 
with anti-friction metal. 

The propeller wheel is of the solid type of cast steel, having 

four blades, 8 feet 6 inches diameter; this is held on to the 
shaft by a steel feather and wrought iron nut. 
_ The condenser is independent of the main engine, being cir- 
cular, constructed of steel plates, and containing about 1,925 
square feet of condensing surface. All the pumps are inde- 
pendent, the air pump being of the vertical twin-beam type, 
having two steam cylinders and two water cylinders. The 
feed pumps are in duplicate, of the vertical simplex type, each 
capable of supplying the boilers with water under normal ¢on- 
ditions. The bilge pump is a horizontal duplex, having steam 
cylinders 4%4 inches diameter, water cylinders 6 inches di- 
ameter by 6-inch stroke. The circulating pump is of the cen- 
trifugal double-suction type, having large suction to the bilges 
for use in case of leaks. There is also one sanitary salt- 
water pump of the horizontal duplex type, and a large donkey 
and fire pump located on the main deck connected up ready for 
instant service. 

There is one smokestack common to the two boilers; this 
is fitted with an outside air casing, having large intervening 
space for ventilation. The stack is fitted with a steam jet of 


the Bloomsburg latest improved type, which is expected to 


add materially to the steaming capacity of the boilers. 

The main steam pipes, where practicable, are made of steel, 
the remaining part is of copper, with specially designed bends, 
to allow for the expansion. A feed-water heater of the 
multicoil type is fitted between the feed pumps and the boilers. 
All other details of the latest design have been installed in 
these vessels, so as to bring them in line with the latest prac- 
tice in vessels of this class. 


Trial Trip of a New Steamer. 

On Feb. 15 the steamship Bradford City, built by Messrs. 
Ropner & Sons, Ltd., of Stockton-on-Tees, made her official 
trial trip in the Tees Bay. The steamer has been built to the 
order of Messrs. W. R. Smith & Son, Cardiff, and is classed 
to the highest class in the British Corporation Registry. 
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She is 358 feet 6 inches in length, and has a dead-weight houses on the bridge deck, and for the crew in the 
carrying capacity of about 6,300 tons. Her outfit is thoroughly _ forecastle. 


up to date, and includes stockless anchors, a quick-warping 


Propulsion is by means of triple-expansion engines, built by 
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steam windlass, steam steering gear amidships, and powerful 
screw gear aft, while she is particularly well equipped with 
derricks and winches of the most modern type, in order to 
facilitate the loading and discharging of cargoes. The ac- 
commodation for the captain, officers and engineers is in 


LOWER DECK 


S OF THE NEW WILSON LINERS. 


the North Eastern Marine Engineering Company, Ltd., Sun- 
derland, which, it is reported, have worked very satisfactorily. 
After some very satisfactory trial runs, during which the 
vessel attained a speed of over 11 knots, she proceeded on her 
run round to Cardiff, her loading port. 
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MACHINERY AND PIPING ARRANGEMENTS — V.* 


BY JOHN M’COLL. 


As it is usually in connection with the ballast and bilge 
syscems that the engineers can commence work on a ship, it 
is edvisable to have this part of the work in hand, and the 
drawings, sketches and prints sent out to the shops as soon 
as possible. It will be an advantage in most cases to tint the 
leads of piping in the arrangement prints sent to the fitting- 
out department; it can be easily and quckly done in the draw- 
ing office, and will save time in the other department. The 
prints should be of cloth or linen, as ‘paper, either thin or 
thick, will not stand the handling and wear to which it would 
be subjected in the ordinary course of the work. As pre- 
viously stated, the drawings need not form part of or be em- 
bodied in the main drawing; they are better kept separate, es- 
pecially in medium-sized and large ships. ‘The drawings re- 
quired are a plan, elevation and sections; of course the num- 
ber of sections and partial views will depend upon whether 
the job requires minute detailing or not. If a framed print is 
to be supplied for the engineers of the ship, this should be 
considered when grouping the different views, so that they 
may be contained within reasonable limits. The scale to 
which the drawings are made for small vessels is usually 
4 inch to the foot, and for the larger ships 14 inch to the 
foot. 

The pipes and fittings for the ballast and bilge steam service 
extend the whole length of the ship, except in the fore peak, 
which is fitted with a hand-pump suction only, and an agree- 
ment generally must be made between the shipbuilders and 
engineers regarding the share of the work each will do. 
The usual demarcation is, that the engineers do all pipes and 
fittings inside the forward and the aft bulkheads of the ma- 
chinery space, including the thrust recess and tunnel, if that 
is used as part of the engine room, and the shipbuilders do all 
pipes, etc., outside of and up to these bulkheads, supplying 
and fitting also all hand pumps as required on deck. 

The number, size and position of the bilge steam suctions 
in a ship will depend on the rules issued by the society with 
which the ship is classed, as Lloyd’s, British Corporation, etc. 
The deck hand-pump suctions are fitted according to the 
Board of Trade rules in Great Britain. These suctions are 
to be considered in size and number as the minimum, and 
may with advantage be increased. This is sometimes done, 
especially in the machinery space, where the owners may 
think it advisable to add to the number of connections, on ac- 
count of obstructions to the easy draining of the bilge water, 
to the point where the suction pipes are located. 

Generally the suctions are placed at the after end of the 
compartments from which they draw, but in a ship with fine 
after-body, they may be better placed at the forward end of 
the compartment in that part of the ship. In other words, 
they should be placed at a point to which the water will 
probably drain. In vessels where the tanks are carried flat 
to the ship’s side, or in recesses and passages where the water 
cannot escape to the ship’s side, depressions or shallow wells 
are made in the tank top. These are made sufficiently deep 
for the water to collect there and insure the pumps drawing 
properly. 

The usual procedure followed in connection with ballast 
and bilge arrangements is, that the shipbuilders make out in 
diagram form the arrangement for the whole ship, getting 
from the engineers their proposals for the machinery space. 
This is sent for approval to the surveyor of the society with 
which the ship is registered, and in every case to the Board of 
Trade for their approval. The shipbuilders may send- only 
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their part early for approval, leaving the engineers to submit 
theirs separately, when finally arranged. 

An important point to be considered in fixing the position 
of bilge suctions, is that the rose boxes should be readily 
accessible for cleaning. Some ships with double bottoms, all 
fore and aft, do not carry water ballast in that part under the 
boilers, but one or more bilge suctions will be required there, 
and these should be placed so that they can be easily reached 
from the nearest tank top manhole. The same consideration 
ought to be given to placing the ballast tank suctions. One 
or two frame spaces forward or aft will make little or no 
difference in the efficient pumping out of the tank, while it 
may save the ship’s engineers from haying to get through a 
maze of holes in floors, under conditions which are very dif- 
ferent from those obtaining when the ship is in dock. 

It may be stated that all ballast tank valves are made to 
lift with the spindle, and all bilge valves are of the non-return 
type. All bilge suction pipes have rose boxes fitted at their 
ends, but with tank suctions these are not required. Each 
bilge suction should be provided with a mud box in addition 
to the rose box, and the water should pass through the mud 
box before going through the valve. This arrangement will 
admit of the mud box being cleaned out while the other suc- 
tions are being used. The pipe from the box should, if pos- 
sible, be straight, as shown in Fig, 20, so that it would be easy 
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FIG. 20.—BILGE VALVE AND MUDBOX. 


to clear if it became stopped. All these requirements can 
seldom be allowed for together in the same job, and, as in ar- 
rangement work generally, compromises very often have to 
be made. 

The position of the valve chests or groups of valves in the 
stokehold and engine room will naturally depend on such 
things as the position of bunker doors, bulkhead stiffeners, 
ladders, wide or narrow passages or stokeholds, and the height 
of the platform. In the engine room there is seldom much 
room for choice, and the guiding requirement might be stated 
as, that both ballast and bilge-valve chests should be placed 
where they can easily be reached for working—the bilge boxes 
especially for cleaning—and all where the length of piping 
for connecting up will be the shortest. 

With regard to the number of valves that may be grouped 
in one ballast chest there is no definite rule. It is often better 
to have two or three small independent chests placed near 
their work than one large chest with the pipes stretching 
across the tank and crowding together at the valves. It 
may be better economically, and, what is more important, it 
will lessen the risk of failure of the whole system if one valve 
or chest should require overhauling. 

The form of valve most common is the ordinary miter- 
faced type, with brass seat. Another type used consists mainly 
of a rubber disk, suitably held on the spindle. The latter has 
some advantages, but does not wear very well. Tell-tale pipes 
to indicate when each tank is full are sometimes fitted to the 
chest. These are small wrought-iron pipes about 1 inch bore, 
screwed into a boss below each valve and carried up the side 
of the bulkhead to a little below the level of the light load 
line. 
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The size of the outlet branch from a chest, with two or 
more valves, need not be greater than that of the largest 
suction, and if suitable the branch should be turned down in 
line with the inlet branches. The height of the chest from 
the tank top should not be more than will give room for easy 
bends in the pipes to and from it (as the more nearly the 
pipes are kept in one plane, the less the work that is put on 
the pump), but for convenience they are usually arranged 
with the lower pipe flange in line with the platform. In the 
stokehold the valve chest should be well guarded round with 
fender plates, so as to keep them from injury and dirt. In 
special cases these fender boxes are fitted with padlocks and 
so subdivided that each wheel is under the control of the 
engineers only. 

In ships with deep ballast tanks special arrangements have 
to be made. Unlike the ordinary ballast tanks, they cannot be 
filled by simply letting the water run in; they require to have 


the water pumped in after the outside water level.is reached. _ 


This pumping up should be done through a separate dis- 
charge pipe from the ballast pump direct to the tank. If it is 
done through the main system pipes, these are subjected to 
undue pressure, which may result in leaks or breakage. These 
tanks are used as ordinary cargo holds when possible; and as 
there is the possibility of water getting through to the cargo 
when filling the other tanks, extra precautions are taken to 
prevent this. A simple device is that shown in Fig. 21. 


FIG. 21.—ISOLATING ARRANGEMENT FOR DEEP TANKS. 


Here wedge-shaped pieces are made to fit between the chest 
and a cast-iron bend or pipe. One piece is made as a ring, 
and fitted when the tank is used as a ballast tank, to be taken 
out and replaced by a blank wedge piece when the tank is 
used as a cargo hold. The piece not in use is either stowed 
immediately above the chest or kept in the engineer’s room. 

The suctions from the deep tank should be as large as pos- 
sible; that is as large as the main pipe, and if the tank ex- 
tends the full width of the ship, a small suction should be 
fitted at each side so that it may be well drained. These suc- 
tions should also have the wedge pieces or other isolating ar- 
rangement. With regard to the pipes and fittings for deep 
tanks, it should be remembered that the extra head of water 
will put extra pressure on these, and it may be necessary to 
make allowance for this accordingly. ' 

The diameter of the ballast main pipe will depend much on 
the time to be allowed for filling and emptying the tanks. 
The capacity of the ballast pump will probably be based on 
that requirement, so that the bore of the suction opening on 
the pump may be taken as approximately the bore of the 
main pipe. In some ships having to sail for part of their 
voyage in shallow waters the tanks may be required to be 
‘emptied at very short notice, then advantage is taken of the 
full capacity of the pump. In other ships, where more time 
can be taken, one tank at a time is filled or emptied; in that 
case the combined areas of the suctions from the largest tank 
may be taken as the area of the main pipe. 

Suction pipes on their way to the valve boxes should not 
pass through other tanks, as in the event of pipes becoming 
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leaky or damaged, it is not easy to decide which tank is being 
drawn from, or filled, or to locate where the defect lies. Va- 
rious difficulties may be caused through the pipes being ar- 
ranged that way, and in most cases it is better to have the 
pipes carried along the tank top or at the ship’s side. The 
length of cast iron pipes in the ballast system should not ex- 
ceed 9 feet, and long runs of these should not be bolted to- 
gether without introducing at some part bends of flexible 
material. . Lead is the material most commonly used for bends, 
and it is suitable up to 6 inches bore, above that it is advis- 
able to use copper. In first-class work galvanized iron is 
used for bends, and it certainly is better in many respects 
than lead for that purpose. 

The suction pipes projecting into the tanks are carried down 
to within a quarter of the diameter of the pipe from the 
bottom of the tank. Some of these pipes of large di- 
ameter are made bell-shaped at the end, and may be 
carried still closer to the tank bottom, provided the area past 
the edge is equal to the area of the pipe. 

If the sea inlet valve for the ballast tank is to be used for 
that purpose only, it will be at least the same diameter as the 
main; but if it is to serve also as the sea suction valve for the 
ballast pump, it may require to be made larger than the main. 
The suction connections of the ballast pump are usually from 
the sea, ballast tanks, bilge system and bilge direct. These 
are sometimes grouped in one box and bolted to the pump. 
The point to be observed in this arrangement is, that when the 
tanks are being run up, the water should not cover the bilge 
valves, as otherwise the pump has to stand idle till the tanks 
are filled. The box can easily be made to suit this require- 
ment and should be so made if at all convenient, 

The ballast pump suction from the bilge direct should be 
larger than the ordinary bilge suctions, and in large ships it 
may be advisable to fit one at each side of the engine room. 

When there are two or more pumps drawing from the 
bilge system, it is good policy to divide the system into two 
sections—forward and aft—by fitting a straight through cock 
in the main. An equal number of pumps are put on each 
section, and each can draw from any part of the system when 
the cock is open, but should any section, say the forward one, 
be disabled, the cock is shut and the after section is not af- 
fected, or, of course, the aft division may be damaged without 
involving the forward part. 

The arrangement and details of the ballast system piping 
will apply generally to those for the bilge system, and the 
thickness of the cast iron, and wrought iron, or weight of the 
lead pipes will conform to the owners’ requirements, or to 
the builder’s standard practice. 


SCHOOLS OF MARINE ENGINEERING AND NAVI-« 
GATION IN CONTINENTAL EUROPE. 


BY W. H. DOOLEY.* 


Very few people realize how far behind other countries the 
United States is in her facilities for the education of marine 
engineers and navigators. In this country we believe in edu- 
cating at public expense young men who are going into the 
professions, but nothing is done towards helping the young 
tradesman to advance in his craft. This is particularly true 
in the marine branches. 

No country spends the amount of money for marine educa- 
tion that the little country of Holland has seen fit to do. Of 
course, Holland is distinctly a commercial country. Her nu- 
merous ports and excellent docks place her among the leading 
commercial nations of the world. The chambers of com- 
merce of her cities are “live” bodies and are constantly bring- 


* Principal Lawrence (Mass.) Industrial School. 
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ing before the world the advantages of Holland as a com- 
mercial nation. 

As early as 1878 the progressive shipowners of Holland es- 
tablished a school for educating engineers exclusively for sea 
duty. This was established in Amsterdam and was built to 
meet a distinct educational need in the marine service, to in- 
sure proper training for engineers. The school has long since 
proved its worth. Since this school has been founded there 
has been less damage, due to incompetent engineers. 

Similar in aim to the training school for marine engineers 
is the old school, renowned in the Netherlands, and known as 
the training school for the merchant marine. The aim of this 
school is to train officers for the Dutch marine. Not all boys 
with an inclination for sea duty are able to avail themselves 
of the expensive training supplied by the marine service school. 
For such as are unable, a cheaper course is provided in the 


nautical school. There are altogether eleven of these schools, 


and three schools for fishery, with sixty-three teachers and 
590 pupils. With the exception of the oldest school at Am- 
sterdam, they are supported by State, provincial and munic- 
ipal subsidies, and by private donations. Some of these 
schools are free, others charge a very small fee. 

Examinations for masters’ and mates’ certificates, similar to 
those of the Board of Trade in England, are held ten times a 
year alternately at Amsterdam and Rotterdam by a commis- 
sion appointed by the Ministry of Waterways, Trade and 
Commerce; candidates must be eighteen years of age, and in 
addition to the technical subjects, they are examined in Eng- 
lish, French and German. 

The school at Rotterdam is next door to the Seaman’s Home 
in the Westhaven, and the director, E. J. Hoos, is always 
happy to show one through. Lads, in order to enter, must not 
be less than fourteen or more than seventeen years of age on 
entering. The practical instruction during the first year is 
given chiefly by an old boatswain. The garden has a rigged 
mast with yards and sails, and a boat for rowing, etc. Later, 
the instruction is given by a former captain in the merchant 
service. The classes in steam engineering and the construc- 
tion of ships, etc., are taken by a retired naval officer, who 
was at one time instructor at the Royal Naval Institute. An 
ample supply of good models and drawings has been provided 
by the manufacturers, and there is an engine from one of the 
demolished torpedo boats. Pupils have full access to the en- 
gine and shipbuilding wharves, the drydocks, and can go on 
board the mail steamers. From time to time they are taught 
how to handle engines on boats going down to the Hook. 
The number of pupils in the two years’ course is fourteen, and 
of those in the special classes, ninety-nine, the average at- 
tendance of the latter being about thirty-three a month. 

Since the opening of the fisher’s harbor at Ymuiden in 1896, 
that port has been the principal fishing center of the Conti- 
nent. In the year 1908 over $2,000,000 (£410,700) worth of 
fish was sold in the fish market of the town. This was largely 
exported in daily shipments to foreign countries by rail in a 
fresh state. In view of the importance of this industry a 
school was started in 1906 at Ymuiden with the idea of ob- 
taining in the future a staff of thoroughly trained captains and 
mates for sailing and steam fishing boats. Although the school 
has been in operation for only two years and a half, the re- 
sults obtained are very satisfactory. 

Every Dutch boy who has passed successfully the physical 
examination and can show a report of good character from 
the public school which he attended can obtain permission to 
enter the school, which is divided into three classes. 

The first class, the work of which covers a period of one 
year, starts in November, and is for boys just leaving school, 
between thirteen and sixteen years of age, who are taught 
arithmetic, geometry, the Dutch and English languages, ship- 


building, geography, practical and theoretical navigation, laws: 
of navigation, steam mechanics, refitting of vessels, first aid 
in case of accidents, making and repairing sails, nets, etc. The 
theoretical work is done on shore in the schoolroom; the 
practical part on board the instruction vessel in the fishing 
harbor of Ymuiden, and on board a sailing vessel called the 
Ymuiden, which puts out to sea from February to October. 
From November until February the boys remain on shore; 
afterwards they are sent to sea in the fishing vessel, five boys 
at a time, for eight days, and so on till October. During their 
stay in the harbor the boys sleep on board the instruction ves- 
sel, so that they may become accustomed to life on board ship. 
This instruction vessel is fitted out for ten boys, and is under 
the supervision of a captain and his wife; the captain gives 
practical lessons in repairing, refitting, etc. The boys have 
40 hours class work a week, of which 14 hours are practical 
work. After the first year they can obtain a certificate from 


‘the board of directors, who find employment for them on board 


sailing vessels, so that they can learn fishing thoroughly and 
earn their own living. Their wages are about $10 (£2.05) 
per month. The board provides each boy with a whaling suit 
of cloth, shoes, etc., on entering the school, but the boys are 
obliged later to refund the money out of their own earnings, 
from which 20 percent is deducted and paid direct by the cap- 
tain of the vessel on which the boy is serving to the board of 
directors. The cost of such an outfit is about $24 (£4.9) a 
Loy. ; 

After having spent three or four years at sea, the boys re- 
turn to the school to prepare in the second class for the gov- 
ernment examination for the certificate of mate of fishing ves- 
sels, which preparation occupies almost five months. After 
another year at sea they return for the last course of three 
months in the third class, which prepares them for the govy- 
ernment examination to obtain their certificate of captain, so 
that in six years the whole course can be completed. In the 
last two classes they work 22 hours a week. 

For the first course no fee is paid, but for the last two 
courses pupils have to pay $1 (£.02). If a pupil is not con- 
sidered diligent, or if he goes to sea before having obtained a 
certificate from the board after the first year, he is immedi- 
ately dismissed, and his parents or relatives are compelled to 
refund the money paid for his outfit. The society was started 
by voluntary contributions, and the government lent the two 
training vessels. In several other parts there are similar 
schools, but ‘this is the only one in which lessons are given. 
the whole year round. At the end of the first year twelve 
certificates were given to the pupils, for whom employment 
was found on the different fishing boats and trawlers of 
Ymuiden. The reports from the captains of these boats con- 
cerning the work of the pupils are satisfactory up to the 
present. 

The Prussian government turned its attention to the es- 
tablishment-of schools of navigation as early as the beginning 
of the nineteenth century. One of the first of these schools is 
reported to have been organized at Danzig in 1817. The pur- 
pose of this institution was declared to be the education of 
competent sailors, pilots and captains. In the absence of an 
independent school building, and of sufficient funds to erect 
one, the new school had to content itself, for the time being, 
with four rooms of an old church. The course of study oc- 
cupied two years and was eminently practical. In fact, in all 
its essentials the curriculum remains the same to-day. 

In the course of the decades following the establishment 
of the school at Danzig, a number of similar institutions were 
founded elsewhere. By 1855 such schools had been organized 
at Memel, Pillaw, Gralow and Stralsund. The attendance at 
this time was 246, and by 1863 the number had been swelled 
to 304. More schools were soon added, for their value was 
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proved by the results of the old schools. In close succession 
there followed schools at Barth in 1865, and at Leer in 1866, 
and at Geestemiinde in 1870. 

It was deemed highly important to provide means whereby 
the young boy might start as early as possible’the study of his 
profession, as it was claimed to be necessary to enter the sea- 
man’s profession at an early age, even at a sacrifice of part of 
the general education that might otherwise be obtained. For 
this reason preparatory schools were organized in connection 
with all the regular schools of navigation, while in some cases 
special preparatory schools were established independently. 
Experience has shown that many of the students who attend 
the preparatory schools drop out on completing the work 
without entering the regular schools. Among these are num- 
bered students who are too poor to afford a higher education, 
as well as those who, from the start, are undecided as to just 
what profession they will enter. 

The popularity and value of the schools of navigation are 
well shown by their wide distribution throughout Prussia. 
In 1902 institutions of this class were located at Pillaw, Dan- 
zig, Gralow, Stralsund, Barth, Altma, Flensburg, Apenrade, 
Geestemtinde, Timmel, Leer and Papenburg. Each of these 
schools has a preparatory school connected with it, and similar 
preparatory schools have been established independently at 
Sunidemark and six other places. 

The total attendance at the preparatory schools, including 
the independent ones and those associated with regular schools, 
was 828 in 1901. During the same year 472 pupils were en- 
rolled at the regular schools, of whom 323 studied as pilots, 
and 39 as captains. 

For admission into the schools of navigation the applicant 
must show familiarity with the German language; knowledge 
of the fundamentals of fractions, decimals, proportion, ex- 
traction of roots; knowledge of algebra and geometry, es- 
pecially of triangles and circles; knowledge of the elements 
of political and nautical geography. The possession of these 
educational requirements is tested by an entrance examina- 
tion. 

The two years’ course of study in schools of navigation in- 
cludes the following branches: Arithmetic, plane geometry, 
stereometry, plane trigonometry, spherical trigonometry, 
mathematical geography, astronomy, drawing; description and 
use of logarithms, half-minute glasses, compasses, use of 
Mercator’s charts; calculation of currents in the sea; calcu- 
lation of time on board; calculations of distance; hydraulics; 
statics, wind, sails, and their manipulations, maneuvering 
and control of ships; shipbuilding; duties and obligations of 
captain to his men and his cargo, and in loading, clearing, and 
sailing, quarantine, stranding, salvage, etc. It is hardly neces- 
sary to call particular attention to the eminently practical 
character of this series of studies in preparing a boy for a 
career on the sea. 

No examination is required for admission into the prepara- 
tory schools, and the curriculum with the hours of study per 
week is as follows: German 6, arithmetic 12, geometry 8, 
geography 4, drawing 2. This gives a total of 34 hours per 
week. In addition, 2 hours a week are generally devoted to a 
study of first aid to the injured, under the guidance of a man 
with a professional medical training. | 

In 1879 the German Emperor by special ordinance pre- 
scribed regulations for the holding of examinations for those 
who desired to enter the profession of naval engineer. While 
these regulations were not severe, but merely required the 
knowledge to insure competent service, it was found that the 
applicants as a body were utterly unqualified for the work. 
They came largely from the locksmith and fireman’s trades, 
and proved poor recruits for the rapidly developing navy and 
merchant marine of the Empire. 
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The result was that two schools for naval engineering were 
established, one at Flensburg and one at Stettin in 1890, At 
Flensburg, naval machinists from the first to the fourth class 
were educated, and at Stettin only those from the second to the 
fourth class. The Flensburg school, therefore, offered the 
higher grade of instruction. 

The work for machinists of the fourth, that is, of the 
lowest rank, involves the following studies: German, arith- 
metic, mechanical engineering, physics and technology. A 
total of 24 hours a week are devoted to these studies for the 
period of two months. Machinists of the third class study 
German, arithmetic, mechanical engineering, physics, techno- 
logy and electrotechnics. The latter branch characterizes the 
third class. A total of 30 hours a week is devoted to these 
studies for a period of two months. Machinists of the second 
class study mechanical engineering, drawing, mechanics, 
physics, technology, electrotechnics, arithmetic, geometry, 
German and English. A total of 45 hours a week for a 
period of five months is devoted to these studies. The studies 
for the first class machinists are German, English, plane 
geometry, stereometry, arithmetic, trigonometry, mechanics, 
physics, chemistry, mechanical engineering and drawing. 
Forty-five hours a week are devoted to these branches for a 
period of five months. 


A SMALL OFF=SHORE CRUISER. 


BY STEPHEN P. M. TASKER. 


The boat illustrated is a useful and sea-worthy 31-foot 
cruiser, suitable for bay and off-shore work. Motor boats of 
this free-board and construction, with a reliable engine and 
good ground and sea tackle, are almost unsinkable. They 
can keep at sea for three or four days at a time and offer 
fairly comfortable living accommodations for three. 

There is 6-foot head room throughout, with suitable cook- 
ing and sanitary conveniences, with speed commensurate with 
low cost of operation, vibration, etc. The cost of such a boat, 
with a high-grade motor, varies from $1,000 (£206), where 
one builds the hull himself, to $2,000 (£412) when furnished 
by a builder. 

The lines are fairly good for the designed speed, considering 
suitable buoyancy, and with a maximum amount of interior 
space for the length. 

Commencing forward, there is a galvanized iron fresh- 
water tank containing about sixty-four gallons, built to suit 
the shape of the boat. The tank is contained in a watertight 
compartment. Ina 12-inch locker on the aft side of the bulk- 
head there are shelves, hooks, etc., with a door opening from 
the owner’s cabin. In this locker there is placed an oak tow- 
ing bit embeded in the oak stem. The owner’s cabin contains 
two 6-foot 6-inch berths, with large drawer and locker space 
under, two side lights and several shelves. This cabin con- 
tains full head room, excepting at the forward end, and is 
well ventilated by a 6-inch ventilator, with copper cowl placed 
well forward, and a 2-foot skylight in the after end, thus af- 
fording good air circulation. 

Aft of the cabin, on the port side, there is a heavily in- 
sulated icebox with dresser over, furnished with a galvanized 
iron sink, piped for fresh water from the forward tank. A 
two-burner yacht stove is supplied. A swinging shelf affords 
the necessary space for the preparation of meals. Above are 
the necessary dish racks, ete. Aft of the icebox is a 6-foot 
transom berth, with locker space under. On the starboard 
side forward is a 3-foot by 3-foot toilet, with patent water 
closet and wash basin. Aft of this compartment, by swinging 
up the companionway steps, the space can be utilized as a 
berth, with lockers under, making four berths in all. This 
compartment contains four side lights, a 6-inch ventilator 
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forward, a 3-foot skylight, two 12-inch by 14-inch windows, 
and a large companionway, affording ample ventilation. The 


trouble with most small cruisers is, that they are invariably . 


very warm. No matter how well insulated the engine is, there 
is bound to be an accumulation of heat, and under a hot sun 
the boat becomes very stuffy. This is practically eliminated by 
the large amount of ventilation shown on these plans. 
Another objection to the small boat is the vibration and 
noise of the high-speed motors usually installed. The motor 
most suited to these models is a heavy-duty slow-speed gaso- 
line (petrol) or kerosene (paraffin) motor. The one shown 
in the plans is a 12 or 16-horsepower, heavy-duty, slow-speed, 
two-cylinder, four-cycle motor, of 6-inch bore and 7%-inch 


Consideration should be given the clutch on marine motors, 
as they have been a considerable source of trouble, and in- 
stead of the old-fashioned sliding key and expanding wedge 
for operating the wings of the clutch, there should be two 
arms riding up on a bobbin with all adjustment made from 
the outside. The gears for the reverse gear action should be 
made of the highest grade steel, bronze bushed. The spur 
gears are always in mesh and only in action on the reverse. 
The reverse band should be lined with Babbitt (giving an easy 
gripping action) and tightened by a worm screw. 

Aft of the engine compartment there is a watertight cock- 
pit, with large storage capacity underneath. The deck house 
is carried two frame spaces aft over the engine, to give plenty 


stroke, weighing, with reverse gear, 1,320 pounds, The horse- of head room and to facilitate overhaul. On the port side of 
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WATER LINES, DIAGONALS AND BUTTOCKS OF A SMALL OFF-SHORE CRUISER. 


The normal speed is 350 revolutions per minute and the 
minimum 100 revolutions per minute. The diameter of the 
crankshaft is 2!%4 inches, and of the bronze propeller shaft 
114 inches. The propeller is a three-bladed manganese bronze 
wheel of 24-inch diameter and 30-inch pitch, the area is 209 
square inches. The diameter of the exhaust pipe, which is 
water cooled, is 2 inches. The muffler is well insulated and 
is stowed under the cockpit. The ignition system is “make- 
and-break,” with Bosch magneto, and is gear-driven, thus 
doing away with the unreliable dry cells. The motor is oiled 
by a mechanical force-feed lubricator, with ring oilers for 
the connecting rods, the same as government practice. 

The circulating water inlet is I-inch diameter, gasoline pipe 
1% inch I. P, S. The air and circulating water pumps are the 
plunger pattern, and with a three-way sea cock attached, the 
bilges can be pumped out. The Schebler carburetor and the 
usual fittings and attachments consistent with the latest prac- 
tice in gasoline (petrol) motor construction are furnished. 
The stuffing box and out-board bearings are of bronze, lined 
with Parson’s white metal. 


BODY PLAN. 


crew, with open or closed storage space under the seats. Aft 
of the cockpit is the fuel tank containing fifty-seven gallons 
of gasoline. Emergency gasoline tanks can be carried under 
the cockpit seats if they are desired. 

For certain conditions and waters it is preferable to use 
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kerosene (paraffin) in place of gasoline (petrol) for fuel. 
It can be procured where gasoline cannot and is considerably 
cheaper and theoretically more efficient. As it is a heavier fuel 
than gasoline it does not vaporize as readily. It is necessary to 
thoroughly vaporize it to secure proper combustion, and to 
prevent rapid fouling of valves, cylinders, piston rings, etc.; to 
do this the fuel must be heated. To accomplish this it is neces- 
sary to have a special casting, the inlet and exhaust manifolds 
being cast integral, the hot exhaust passing around inlet mani- 
fold, rendering vaporization complete. Sooting up of the in- 
terior of the inlet manifold, valve chambers, etc., is guarded 
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necessarily be lower than that in a regular gasoline engine. 

It is advisable to connect by belt or friction to the fly-wheel 
a small dynamo, with a 60-ampere hour storage battery for 
illumination purposes. There is enough energy generated 
during the operation of the engine to run the lights at night 
with the motor stopped, thus doing away with the danger of 
oil and matches. 

For salt water the boat should be equipped with a bronze 
shoe and rudder. 

This boat was designed by Tasker & Strawbridge, engineers 
and naval architects, Philadelphia, Pa. 
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GENERAL ARRANGEMENT OF SMALL OFF-SHORE CRUISER. 


against by special appliances in inlet manifold. The regular 
float-feed carburetor is used in making the mixture. It is, of 
course, necessary to heat the inlet manifold before starting on 
kerosene. This is accomplished by starting on gasoline and 
running for a few minutes, then switching over to kerosene. 
Only a small quantity of gasoline need be carried, and piping 
should be arranged with a three-way valve, so that one move- 
ment shuts off gasoline and turns on kerosene. This device has 
been thoroughly tried out in actual service, and a large 
number of working boats are now so equipped. As kerosene 
is a heavier fuel, the compression in a kerosene engine must 


Trial Trip of the S. S. Benbrook. 

On Wednesday, Feb. 16, the finely modeled steel screw 
steamer Benbrook, built by Messrs. Craig, Taylor & Co., Ltd., 
Stockton-on-Tees, to the order of Joseph Hoult, Esq., of 
Liverpool, underwent her trial trip, which proved highly 
satisfactory in every way. The steamer will carry about 7,000 
tons dead weight on a light draft of water, and the engines, 
which have been constructed ‘by the North Eastern Marine 
Engineering Company, Ltd., Sunderland, gave her a speed of 
10 knots loaded. On Feb. 24 the same firm launched the Ben- 
grove, a sister ship of the Benbrook. 
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CALCULATIONS FOR THE SIZE OF A PUMP BEAM. 


BY EDWARD M. BRAGG, S, B. 


The stresses in the pump beam shown in Fig. 1 should be 
calculated for the worst condition, and in order that we 
may know the worst condition we must consider the action 
of the different pumps. 

The total head upon any one of the pumps will be the re- 
sultant of the weight and inertia of the pump parts and water, 
friction, and the head, against which the pump is acting. Only 
that part of the water which is in the pump barrel need be 
considered when an air chamber is attached. 
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STRESS DIAGRAMS FOR PUMP BEAM. 


The inertia is greatest at the beginning of the stroke, and 
upon the assumption of harmonic motion will be: J = 
.00002837 W ru’. 

W = weight of plunger or piston, pump rod, and water in 
the cylinder. yr is half the stroke of the pump in inches. w is 
the number of double strokes of pump per minute. 

The friction F is not easy to determine, as it depends upon 
how hard the glands have been set up. 

The head H against which the pumps are working will de- 
pend upon the suction head, discharge head, and the frictional 
loss in the pipes and valves. 

In the case of the two 3-inch feed pumps, the weight and 
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inertia of the parts will be small, compared with the head 
against which the pumps are working. The frictional re- 
sistance may be large, as the gland is fitted around the 
plunger and not around the rod. The up stroke is usually 
the suction stroke, and the water always comes to the pump 
under pressure and so does not have to be lifted. The maxi- 
mum load on the pump rods will come at the beginning of 
the down-stroke and will equal F + J] + H— W. The feed 
pumps usually have a relief valve attached to them to pre- 
vent the pressure in the feed line from becoming excessive 
when the supply pumped is in excess of the demand at the 
boilers. This relief valve is usually set at a pressure of about 
20 pounds above the boiler pressure. The additional re- 
sistance, due to friction, inertia, and weight will probably be 
covered by an allowance of 20 pounds per square inch. This 
makes the total load upon the feed pumps F + J + H —W = 
(180 + 20 + 20) 2 7 (1.5)* = 3,100 pounds, approximately. 

The load upon the bilge pumps will be comparatively small, 
and while they have to work against the suction head upon the 
up stroke, that will be small compared with the discharge 
head upon the down stroke. The discharge head will be ap- 
proximately equal to the draft of the ship, and a sufficient al- 
lowance will be made for the other resistances if we take the 
total load as that due to twice this head. In this case we 
will assume the total head as 50 feet, and the load upon the 
two 3.5-inch bilge pumps will be (50 = 2.25) 27m (1.75) = 425 
pounds, approximately. 

The double-acting circulating pump will work against the 
greatest load at the beginning of the up stroke. This pump 
would have the least work to do when the ship is fully loaded, 
so that the overboard discharge from the condenser is but a 
foot or two above the waterline. If the pump suction is ar- 
ranged to pump from the bilge in case of accident, this will be 
the condition for maximum load. The load at the beginning 
of the down stroke will be estimated, as that is the time 
when the other pumps have the most work to do, and the load 
for this pump will differ from the maximum only by the 
weight of the pump and the water in the cylinder. We will 
assume the total lift to be 25 feet; friction head of water to 
be 10 feet; inertia of pump and water to be equivalent to a 
pressure of 10 pounds per square inch; weight to be equal to 
2 pounds per square inch, and friction of piston equivalent to 
3 pounds per square inch of pump area. Total load = 
[(25 -- 10) + 225 + 10+ 3 — 2] = (5.25)* = 2,300 pounds, 
approximately. 

As the air pump is single acting, it will always exert a 
downward pull upon the beam, except for a brief space of 
time towards the end of the down stroke, when the impact of 
the bucket on the water under it will cause an upward pres- 
sure. At the beginning of the up stroke the load will be due 
to the weight and inertia of the pump parts and water on the 
bucket and the friction. The pressure on the top and bottom 
of the bucket will be the same, and equal to the vacuum at 
that point. As the bucket rises, the pressure on the top in- 
creases and the load is probably a maximum.when the water 
on the bucket strikes the underside of the discharge valve. 
At the beginning of the down stroke the load will be the 
resultant of the downward pressure, due to the vacuum of 
about 14 pounds, minus the inertia, equivalent to about 3 
pounds per square inch; minus the friction, equal to about 3 
pounds per square inch; plus the weight, equal to about 2 
pounds per square inch of bucket area. The load will then | 
be (14— 3 —3 + 2) ™ (8.5)? = 2,270 pounds, approximately. 

In a case like this it is best to proceed as indicated by 
Fig. 2, where we have represented by heavy lines the loads 
just found for the different pumps. The distances between 
the pump rods are laid off to any convenient scale, and lines 
are drawn at these points, the direction of any line indicates 
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the direction of action of the load, and the length of the line 
is proportional to the amount of the load. The feed pumps 
are attached at F, the air pump at 4, the circulating pump at 
C, and the bilge pumps at B. The links driving the beam are 
attached at Li and ZL», and the forces that these links exert 
must be such that their sum is equal to the total load from 
the pumps, and the moment of the resultant of the link forces 
is equal to the moment of the resultant of the pump forces 
about any chosen point of reference. In Fig. 2 we will take 
F as our reference point and find the resultant moment: 


Pump. Load, Arm, Moment, 
Pounds. Inches. Inch Pounds. 
Fess Secieo 3,100 0. 0. 
Au Res eek — 2,270 17.5 — 30,725 
CRESS 2,300 38. 87,400 
Brie Sees 425 53. 22,525 
Total 35555 70,200 


Ly, is 13 inches from our point of reference, and Le is 42.5 
inches. 
Li + L2=— 3,555, and 13 Li + 42.5 Le —=— 70,200 
13 21+13. Lz2=— 46,215 


0 + 29.5 L2—=— 23,085 
L:=— 813 
I,=— 2,742 

The shear on that part of the beam between F and L: will be 
3,100 pounds. At Ll; the downward force of 2,742 pounds will 
reduce this shear to 358 pounds, which will be the shear on 
the beam from L; to A. At A the downward force of 2,270 
pounds will cause the shear from 4 to C to be 1,912 pounds. 
At C the upward force of 2,300 pounds will cause a shear of 
388 pounds on the part of the beam between C and Ls. Here 
the downward force of 813 pounds will give a shear of 425 
pounds on the beam from L: to B. 

The bending moment at any point will be the sum of the 
shearing forces between the end of the beam and that point. 
Starting from F the bending moment at Z; will be 

-+ 3,100 X 13 = -t 40,300 foot-pounds. 

At A the bending moment will be 

40,300 + 358 & 4.5 = 41,910 foot-pounds. 
At C the bending moment will be 

41,910 + (— 1,912 X 20.5) = 2,714 foot-pounds. 

At L2 the bending moment will be 

2,714 + 388 X 4.5 = 4,460 foot-pounds. 
At B the bending moment will be 

4,460 + (— 425 X 10.5) = — 2 foot-pounds., 

The bending moment at B should be 0, of course, and fails 
to be so here, because in getting the forces Li: and Lz we took 
the values to the nearest whole number instead of to the 
nearest tenth or hundredth. 

The curve F, a, b,c, d, e, f, g, h, 1,7 B is the shearing force 
curve, and the summation of this curve gives the bending mo- 
ment curve F, k, /, m,n, B. 

Before settling upon the sizes of the different parts of the 
rod from this curve of bending moments, it is advisable to 
see if the bending moment at some part may not be greater 
at some other point in the stroke. 

The maximum stress will come upon the air-pump rod to- 
wards the end of the up stroke when the water on the top of 
the bucket strikes the under side of the delivery valves. We 
will assume that the pump rods for the air pump and circulat- 
ing pump will be of the same size for the sake of conven- 
ience in carrying spares, and that at the middle they are 2% 
inches diameter, and over the threads at the end are 2 inches 

“in diameter. With a factor of safety of 13 for this size bolt, 
the working load could be 10,500 pounds. We will assume 
that in some way this load might come upon the air-pump rod 
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and the loads on the other rods be the normal ones for that 
portion of the stroke. The feed pumps at this time will be 
drawing in water, and their load will be mainly that due to 
friction and weight. We will assume this resistance to be 
equal to 20 pounds per square inch. The load will then be 20 
x 2 @ (1.5)* = 280 pounds, approximately. 

The load upon the bilge pumps will be less than what we 
assumed before, because they are also drawing in water from 
the bilges. Assume the total load to be 200 pounds. 

As we are assuming the pumps to have traveled about two- 
thirds of the up stroke, the inertia forces will be very small, 
so we will suppose the load on the circulating pump rod to 
be diminished by the amount allowed for inertia. This would 
make the load about 1,500 pounds, 

' Proceeding as before, with the loads as shown by Fig. 3, 
we obtain the values of the forces Li and Lo. 


Pump. Load, Arm, Moment, 
Pounds. Inches. Inch Pounds. 
Le eed oo. |. PRO 0. O. 
TAN rah aon — 10,500 é 17.5 — 183,750 
(Coleen — 1,500 38. — 57,000 
Bio oee tee. yee (200 53: — _ 10,600 
— 12,480 — 251,350 


13 Li + 42.5 L2—= + 251,350 
13 2:+13. L2=-+ 162,240 
o +29.5Ll2:—=-+ 89,110 
L2= 3,021 pounds 
L:1=9,459 pounds 
Shear at F =— 280 
+ 9,459 


L,+ L:=-+ 12,480 


Shear at Li: =-+ 9,179 


— 10,500 
Shear at A =— 1,321 
— 1,500 
c 
Shear at C =— 2,821 x 
+ 3,021 


Shear at Ll: =-+ 200 


= 200 

Shear at B = 000 
Bending moment at Li =— 280 13. =— 3,640 
9,179 X 4.5= 41,305 
Bending moment at A = 37,665 


— 1,321 X 20.5 =— 27,080 


10,585 
—2)82T X 4.5\== — 12,605 


Bending moment at C = 


Bending moment at L2 = — 2,110 
200 10.5 = 2,100 
Bending moment at B = — 10 


It will be seen by comparing Figs. 2 and 3 that the bending 
moments are greater for the conditions shown in Fig. 2 than 
for those shown in Fig. 3, so the size of the beam at L, and A 
can be made such that the stress will not exceed 5,000 pounds, 
with a bending moment of 40,300 inch-pounds at Li, and 41,910 
inch-pounds at A. Since the moment of inertia of a circular 

a [* 
section is 


, the diameter necessary to resist the bending 
64 
moment of 40,300 inch-pounds 
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3 dl 40,300 X 64 
= D=N —____ = *V82.1 = 4.35 inches, use 4.5 inches. 
2 T 5,000 
Since the upper end of the air-pump rod is 2 inches in 
diameter and pierces the beam, the section of the beam in 
way of the rod will have a moment of inertia of 
TD 2D’ D?(37D—32) 


64 12 192 

In order to resist the bending moment of 41,910 inch-pounds 
with a stress of 5,000 pounds, the diameter will have to be 
such as to satisfy the following equation: 

41,910 X 192 
DAG 8D = 2) S805 
2 X 5,000 

By trial we find that D = 5.87 satisfies the equation. We 
will use 6 inches diameter and flatten it off a little at top and 
bottom to provide bearing for the nut and shoulder of the rod. 

The bending moment on the beam half way between F and 
L, will be one-half of what it is at Li, so the diameter there 
must be at least 


3 |20,150 x 64 
D= \\ 


= *V 41.5 = 3.46, use 3.5 inches. 
2 ™ 5,000 
The beam between A and C could be turned down to 4.5 
inches diameter if desired, but usually it is left as shown in 
Fig. 1. 


long and the aft deck 6 feet long. The cockpit is sealed up 
on the inside with 34-inch cypress, and has a seating capacity 
for about twenty-five people, the seats being of 7-inch cypress 
with oak nosing, on both sides of the cockpit, with lockers 
underneath. 

The forward locker is so arranged that the gasoline (petrol) 
tank may be taken out, and the flooring throughout the launch 


BODY PLAN. 


is put down so as to facilitate cleaning of bilges. The ordi- 
nary steering wheel and drum are supplied, actuating a bronze 
rudder, 14 inches by 24 inches. The gasoline (petrol) tank 1s 
of galvanized iron, and holds 35 gallons. It is fitted with two 
interior bulkheads, to prevent swashing of the oil in a seaway. 

The floors are 7-inch by 3-inch oak, and the engine founda- 
tion is of 2-inch white oak. 

The power is supplied by a four-cylinder, four-cycle, 


LINES OF LAUNCH FOR ISTHMIAN CANAL COMMISSION. 


GASOLINE (PETROL) LAUNCH FOR THE ISTHMIAN 
CANAL COMMISSION. 


BY STEPHEN P. M. TASKER. 


The illustration shows a type of boat recently designed and 
built for the Isthmian Canal Commission for use in Colon 
harbor. The boat is an open launch of sound and heavy con- 
struction, designed to be seaworthy and capable of standing 
a considerable amount of rough sea. It is 32 feet long, with a 
beam of 7 feet, a draft of 2 feet, a freeboard at the bow of 3 
feet and at the stern of 2 feet I inch, and a minimum freeboard 
of 1 foot Ir inches. 

The keel is of oak, 4 inches thick, sided 5 inches, and the 
ribs are of sound, white oak, 114 inches square. The shear 
strake is of 1-inch white oak, with half-round oak strips at the 
top and bottom running the full length of the boat. The 
planking is 7% inch white cedar, copper fastened throughout, 
and the hull is sheathed with 14-ounce copper to a height of 
3 inches above the waterline. The deck beams are of oak, 1% 
inches by 3 inches, and the coaming is of white oak, extending 
8 inches above the deck level. The decking is of quartered 
white oak, laid fore and aft, blind fastened. The decks are 
laid flat and fitted with two bow chocks, two quarter chocks 
and two deck cleats with bronze. The forward deck is 7 feet 


medium-duty gasoline (petrol) motor of 10 horsepower with 
reverse gear, make-and-break ignition and Bosch magneto 
timed with the motor. The propeller shaft is of Tobin bronze, 
14 inches diameter. The propeller itself is a solid three-blade 
manganese bronze wheel, 18 inches diameter and 18 inches 
pitch. The pitch is kept down in this case on account of the 
work required of the motor and launch. The bore of the mo- 
tor is 334 inches and the stroke 5 inches. With the reverse 
gear it weighs 560 pounds. The normal speed is 600 revolu- 
tions per minute and the minimum 125. The diameter of the 
crankshaft is 114 inches and the exhaust pipe 114 inches, with 
¥Z-inch sea connections. The circulating water is carried 
around the exhaust manifold, and then overboard, but there is 
a by-pass, so that the cooling water can be discharged into the 
exhaust pipe and pass out with the spent gases at the stern, 
thereby keeping the temperature of the pipe down consider- 
ably. It is a good plan to use this by-pass, and just before 
the motor is stopped to shut the valve and discharge all 
water overboard. By running a short time with no water pass- 
ing through the exhaust pipe the pipe is heated and thoroughly 
dried before the motor is stopped. This lengthens the life of 
the pipe considerably. The exhaust pipe with the muffler is 
carried aft and discharges above the waterline under the 
counter. 
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This launch was designed by Tasker & Strawbridge, engi- 
neers and naval architects, Philadelphia, Pa. 


THE MARINE STEAM ENGINE INDICATOR — IX.* 


| / BY LIEUT, CHARLES S. ROOT, U. S. R. C. S. 
\, V7) as 
‘ / 


,/ © REDUCING MOTIONS (CONTINUED). 
Every marine engineer who has served on vessels with 
vertical propelling engine is more or less familiar with the 
lever reducing motion in one or more of its various forms. 


In nine cases out of ten he has probably used gears like that 


shown in Fig. 61 or Fig. 63. These gears contain the minimum 
number of parts, are easy to lay out and make, and_give a re- 
ciprocating motion, and that is about the best that can be said 
of them. In length, the main levers are about one and one- 
half times the engine stroke, and the deviation of the actual 
gear from a true motion is not quite as great as shown in the 
figures. These diagrams have been purposely drawn with 


short connections in order to make the errors visible at a 
glance. 

Referring to Fig. 61: A B is the line of stroke of the en- 
The pin attached to the cross-head is indicated at 5. 


F 
bo 
1 


i 


gine. 


Fic. 61. 


The position of this pin when the engine is on the top and 
bottom centers is at o and 6, respectively. Five equally spaced 
intermediate positions are indicated at 1, 2, 3, 4 and 5, the 
stroke being thus divided into six equal parts. The lever ful- 
crum is attached to the housing at C. The bight of the indi- 
cator cord is slipped over the pin at D, rove through a fair- 
leader or guide pulley at E, and thence to the indicator drum. 
The fair-leader at E has purposely been placed close to the 
lever in order that the effect of the cord angularity may be 
readily observed. The horizontal lines at the right of F E 
and numbered from 0 to 6 show the actual spaces passed over 
by any point on the indicator cord, while the horizontal lines 
to the left (marked in Roman numerals) indicate what the 
true position should have been when the engine cross-head 
was at the correspondingly numbered positions on its line of 
stroke. A glance at the diagram will show that the arcs de- 
scribed by the main lever are not equal for equal movements 
of the cross-head. 

In Fig. 61 the distance from 3 to C is equal to one-half the 
engine stroke, and therefore the arcs described by the lever in 


* Copyright, 1910, by Charles S. Root. 


its movement from o to 6 are as follows for each equal space 
passed over by the cross-head: 11° 19’, 15° Te, TEP Aey, sts 
AS, WSO is” eraal uO Ney G 


% Ui 

DY 
SF 5 
aE B 


FIG, 62. 


Fig. 62 shows another form of simple lever. Here a hori- 
zontal slotted guide is fitted to the cross-head, which guide en- 
gages a fixed pin in the lever end. This pin passes over equal 
divisions of the stroke with the cross-head, and if it were not 
for the necessary angularity of the cord, this gear would be 


FIG. 63. 


accurate, and where the cord is long, the deviation from a 
true motion is very small. In the movement illustrated in 
Fig. 61, the lever described the smallest arcs when near the 
ends of the stroke. In Fig. 62 the reverse is the case, and the 
arcs are as follows: 18° 35’, 15° 31’, 14° 20’, 14° 20’, 15° 31, 
18° 35’; the distance from the pin center at 4 to the fulcrum 
at C being equal to four-sixths of the engine stroke. This 
gear gives the same motion as that obtained from the mechan- 
ism shown in Figs. 53 and 54 (March issue). 


* Tan 0€3 = 3/8 and 0C3 = 45°. 
Tan 1C3 =2/38 and 1C3 = 33° 41’ +. 
Tan 2C3 =1/3 and 2C3 = 18° 26’. 
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FIG. 64. 


A device known as a brumbo pulley is sometimes fitted to 
levers of this kind. It consists of a sector with a grooved 
edge, around which the cord is passed. The arrangement is 
indicated by the broken lines at C G H (Fig. 62), the cord 
being fastened at H. While this pulley disposes of the cord 
angularity, it preserves the entire angular error and is better 
omitted. 

A reducing motion, which is perhaps more common, is il- 
lustrated roughly in Fig. 63. It is easier to make and fit 
than those connected by sliding contacts, but the reduction 
is still more irregular, as may be seen by a glance at the cut. 
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FIG. 65. 


As marine engines are almost always provided with a reducing 
motion, constructed at considerable expense and designed for 
the particular engine to which it is attached, there can be no 
excuse for fitting a gear which is sure to give inaccurate read- 
ings, when one which is absolutely correct in design can be 
made at small additional cost. 

The principle of the pantograph was discussed at length in 
the August, 1909, issue, but for the convenience of the reader 
who has not that paper at hand the subject will be briefly re- 
viewed here. Consider the diagram, Fig. 64. C D is a con- 
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tinuous bar, with an intermediate eye at a point to be deter- 
mined. A B equals C D in length. A P is another bar of any 
desired length, with an eye at C located at a distance from A 
equal to B D. The bars are connected by pins at A, B, C and 
D, forming a parallelogram. P is a fixed bearing on the en- 
gine housing, and B is attached to the engine cross-head. 
Draw the line B P and drill E at the point where it cuts the 
center line of C D. Now, in whatever position this mechan- 
ism is placed, B, E and P will lie in the same straight line,* 
and any motion imparted to B, whether curved, irregular or 
straight, will be copied by EZ, but on a smaller scale. 
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FIG. 66.—LONG-TURN FLANGED ELBOW FOR L. P. ENGINE. MAKE TWO OF 
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Flu. 67.—UPPER GUIDE FOR L. P. ENGINE. MAKE ONE OF CAST IRON. 

The ratio of reduction will be E P ~ B P, or, what is the 
same thing, CP — A P. Now, as B is attached to the engine 
cross-head, it must necessarily move in the straight line o G, 
parallel to the engine center line and at a distance X from 0 G, 
will move in.a straight path parallel with the same line. If a 
rod be connected to D C at E, arranged to work in guides 
parallel to the engine center line and at a distance X from 0 6, 
it follows that that part of the mechanism shown in broken 
lines (B D E) may be removed without destroying the panto- 


: y 
graphic principle in the constant velocity ratio : 
y+# 
* By geometry: “If a line be drawn between two sides of a triangle 


(in this case A P and BP) parallel to the third side (4 B), the triangle 

formed (C PE) is similar to the given triangle (4 PB).” Also, “if 

triangles are similar, their homologous sides are proportional.” As A B 

ae CE aS parallel by construction, these theorems apply here, and 
E 


AB AUP, 
ABXCP 
——_———., from which we see that E must always occupy the 


Multiplying both sides of the equation by A B, we have 


same place on C D, because the second or right-hand member of the last 
equation is composed of constant factors. The same reasoning applies to 
all other forms of the pantograph. 
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FIG. 68.—GUIDE ROD FOR L. P, ENGINE. 


To lay out a practical gear of this kind we should proceed 
somewhat as follows: Consider, first, the card length, or the 
vertical travel of the guide rod E F in Fig. 64. With low ro- 
tative speeds a large diagram is possible and desirable, and 


FIG. 69.—LOWER GUIDE FOR L. P. ENGINE. MAKE ONE OF CAST IRON. 


_/ Bronze bushings: 
Drive in tightly 


A before drilling 
SS oil holes 


FIG. 70.—GUIDE ROD LINK. MAKE ONE OF MILD STEEL. 


some indicators admit of a drum travel, which gives a card 
5 inches long; but as the revolutions increase, the diagram or 
card length must be diminished, in order that distortions, due 
to inertia, may be reduced to the lowest terms. With speeds 
below too, cards of 4 inches length and over are proper; be- 


MAKE ONE OF MILD STEEL. 


tween 200 and 100, diagrams between 3% and 4 inches should 
be provided for. For still higher speeds the maximum lengths 
recommended are: for 300 revolutions per minute, 3% inches; 
for 400, 3 inches to 234 inches, and for 500, about 2%4 inches. 
Problem: Given a high-speed short-stroke engine, with cast 
back columns bolted to the condenser top; revolutions per 
minute 160; stroke 30 inches; center line of the cylinders to 
back of the housing at the condenser top 49 inches; center line 
of the cross-head pin on the top center to the top of the lower 
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FIG. 71.—LEVER BRACKET FOR L. P. ENGINE. 
housing flange 34 inches; length of the indicator diagram 3% 
to 4 inches. 
Required : 
motion. 
Lay down the center line of the engine A B (Fig. 65). Lo- 
cate the center of the cross-head pin when on the top center 
at C. Inspection of the engine frame shows that the center of 
the main-lever fulcrum can be conveniently located one inch 
above the top of the lower housing flange and 3 feet 11 inches 
from the center line of the cylinders. Measure down 2 feet 
9 inches from C and draw D E at right angles to 4 B. Lo- 
cate the main lever fulcrum center on this line 3 feet 11 inches 
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FIG. 72.—LEVER FOR L, P. ENGINE. 
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to the left at E. As it is desirable, but not necessary, that 
the main lever end swing a little on each side of A B, try 4 
feet for the lever length, and with this radius and E as a 
center, sweep in the arc F G. From C measure down 15 and 
30 inches and locate the cross-head at mid stroke, and at the 
bottom center at H and J. From 4H to the intersection of A B 
_and D E is found to be 18 inches. 
Use this length for the cross-head link and draw H D. Di- 
vide the stroke of the engine by the card length for the ve- 
locity ratio. In this case, for a 4-inch card, it is found to be 
7. As this ratio will give inconvenient fractions, try 8, 
30 

and we get a card — or 334 inches long, which is within the 
8 

limits set. This means that the pin on the main lever for the 
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FIG. 73.—CROSS-HEAD LINK. 


short or guide-rod link must be located one-eighth of the 
48 
lever length from its fulcrum. From E£, measure — or 6 
8 
inches to the right and mark the short link pin center at K. 
To locate the guide rod: Let the athwartship distance be- 
tween the engine center line and the guide rod center line be 
denoted by +. The value of # is found by the proportion 
4:DK::LE:DE, Substituting the dimensions already 
found, we have : 
a% : (48—6) ::47 : 48 
LAS a 
That is, r= or 41% inches. 
48 
Set off this distance to the left of A B and draw M N 
parallel to it. Draw N K, the guide-rod link. Let y represent 
the length of N K; then y : 18 :: 6 : 48 and N K will be 
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18 X 6 
or 2% inches long. 
48 

A reducing motion of this kind in arrangement and details, 
as actually fitted—with such modifications as experience has 
shown to be desirable—is shown in Figs. 66 to 75. The 
drawings are self-explanatory. 

This mechanism has been in use for over ten years and has 
given the utmost satisfaction. It will be noticed that all 
wearing parts are fitted with removable bronze bushings, and 
that the cross-head stud is so made that the original lathe 
centers are preserved. This last detail is of no little im- 
portance when it comes to truing up these important journals 
after years of wear. 

(To be continued.) 


Reinforced Concrete Barges. 


The construction of three reinforced concrete barges for 
use on the Pacific Division of the Panama Canal has been 
started at Corozal. Each will be 64 feet long by 24 feet wide 
and will have a depth of 5 feet 8 inches. The interior beams 
and columns will have a spacing of 10 feet longitudinally and 
8 feet transversely. Two interior longitudinal walls will ex- 
tend through, with a bulkhead at each end forming an in- 
| 


terior compartment, 40 feet long by 8 feet wide. The shell 
of the barges will consist of one layer of 14-inch mesh No. 12 
wire cloth, %4-inch transverse rods, spaced 8 inches on cen- 
ters and 44-inch longitudinal rods, spaced 12 inches on cen- 
ters, all securely fastened to the reinforced concrete frame 
work. Over this several coats of Portland cement mortar will 
be laid, with an additional coat laid on from the inside. 
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DANISH PETROLEUM AND CRUDE OIL MOTORS. 


BY AXEL HOLM. 


Petroleum and crude-oil motors are in extensive use all 
along the shores of Denmark as main and auxiliary power for 
fishing vessels, a trade which puts a very severe test on a 
marine motor. It would probably be hard at present to find 
a fisherman on the Danish or Norwegian shores not fully 
familiar with the handling and treatment of a petroleum 
motor, and as a result manufacturers of this special type of 
motor have attained very nearly the ideal combination of re- 
liability, economy and simplicity. 

It was the severe competition with trawlers and other steam- 
fitted vessels from more wealthy countries, such as England, 
Germany and France, that first forced the fishermen and the 
manufacturers on this road, and it is remarkable that it is 
now due solely to the extensive use of motors in the trade 
that the Danish fishermen are able to keep pace with the 
foreigners and make a living on their native waters. It is 
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force the fuel to the carburetor, as it is pumped out by a 
pump on the motor, and neither need the outlet be put in the 
bottom of the tank, thus preventing leakages. But even with 
a leaky tank this kind of oil, when collecting in the bilge, 
causes no danger of explosions in the engine room, as would be 
the case with gasoline (petrol). It is said that the woodwork of 
the boat will, time after time, be saturated with petroleum, but 
this matter has not caused any serious accident so far, and 
it might be prevented, to a certain degree, by proper care. On 
smaller-sized motors the tank is usually placed directly on 
the motor on brackets from the bedplate (F T, Fig. 1). 

The oil is forced by the fuel pump into a heated chamber V 
on top of the cylinder and in free connection with it by a 
narrower neck, but with no connection at all with the air and 
exhaust valves which control the admission and expulsion of 
the main charges. The oil is instantly converted into vapor 
by being sprayed on the red-hot walls of the vaporizing cham- 
ber without causing any deposit to form upon the walls. 
The fuel-is taken through a fine sieve before entering the 
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FIG. 1.—DETAILS OF SINGLE-CYLINDER DAN MOTOR. 


also a matter of fact, that when the British government in 
1905 appointed a board for investigating the same problem for 
Scotland, viz., how the Scotch sailing-fishermen could be 
helped in the competition against the steam-fishermen, the 
board found the most available motor for the purpose in Den- 
mark, 

Up to the present date these motors have been installed 
principally in old sailing vessels, never intended for internal 
motive power, and often put down in the crew’s cabin, where 
they have worked satisfactorily for years, but, of course, now 
the fishing boats are especially designed and built for carry- 
ing motors as auxiliary power. The advantages of these 
motors, even when compared with the producer-gas motors, 
are apparent when it is considered that they are constructed 
to work with heavy, cheap oil, without electrical or open-flame 
ignition, and without a carburetor or other sensible vaporizer. 

Motors on these principles are especially built by three 
firms in Denmark, the Dan Marine Motor Company, Copen- 
hagen, L.; the Mollerup Motor Works in Esbjerg, and the 
Alpha Motor Company, Brothers Haumoller, in Frederiks- 
haven; but as they are all very much alike, only differing in 
the arrangements and details, I can explain them altogether 
from a drawing of a Dan motor (Fig. 1). 

The fuel (petroleum, kerosene or any kind of heavy oil) is 
carried in tanks as usual, but the tanks need not be arranged 
higher than the motor, or with internal pressure in order to 


pumps. The vapor is not mixed with air immediately upon its 
admission, but remains unexplosive until the compression 
stroke. The valves for the exhaust and air admission E and 
A are arranged side by side, both being spring valves and 
governed by a secondary half-speed shaft, which also oper- 
ates the fuel and water pumps. 

As these motors are all of the four-cycle type, during the 
first downward stroke the piston draws in air through the 
valves, together with a small quantity of vapor from the 
chamber, into which the fuel is sprayed at the end of this 
stroke. In the second stroke upward the air is compressed, 
its temperature thereby raised and forced with great velocity 
through the narrow neck into the hot vaporizing chamber, 
where it mixes with the petroleum vapor and becomes in- 
flammable. The ignition will take place in the chamber 
before the end of this stroke (at from 80 to 120 degrees F.), 
but on account of the narrow neck and the force of unmixed 
air rushing through it, the explosion cannot spread to the 
cylinder before the piston starts the third and power stroke. 
The fourth stroke is the exhaust stroke. It is claimed that 
the motors practically never miss an explosion, and that the 
expulsions are perfectly clean and smokeless. The compres- 
sion is not very high, about 45 pounds per square inch, the 
explosion pressure ranges between 130 and 150 pounds per 
square inch, and the mean pressure is only about 30 pounds. 
This accounts for the comparatively large dimensions of the 
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motors. The speed ranges between 300 and 400 revolutions 
per minute. 

From the foregoing it is evident that the motors work on 
the old original four-cycle system and no new or experi- 
mental principles are developed. 

The governing of the fuel supply is done both automati- 
cally and by hand. The fuel pump draws at each stroke a 
small quantity of oil from the tank and delivers it directly 
through the sprayer-nozzle N into the vapor chamber, but the 
amount injected is varied in accordance with the load on the 
engine by the governing mechanism G, which automatically 
alters the stroke of the pump plunger if the speed of the 
motor tends to increase. A hand adjustment, secured by a 
thumbscrew in reach of the helmsman, acts directly upon the 
governor, and the quantity of oil admitted to the engine thus 
allows any speed to be maintained for as long a period as 


may be desired. With the additional control, permitted by 
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the heavy stresses put on it from inside, when the material is 
furthermore weakened by the high temperature, but good 
material and workmanship will provide against this, and the 
protecting hood over the bulb will keep the pieces of a broken 
bulb from doing any damage by flying around in the motor 
room. In fact this trouble very seldom occurs and has never 
caused any serious accident during the time (over ten years) 
that these motors have been in use. The bulb cannot be 
water-cooled, of course; but it is always covered by the hood, 
and this on some of the engines is water-cooled. 

The mufflers are usually placed directly on the motor, and 
the exhaust is practically noiseless. There is considerable 
noise in the engine room from the valves, but this is of only 
minor importance in the kind of work for which these motors 
are constructed. 

The motors are always started free, and the propeller 
coupled on after the start—all kinds of couplings being used, 
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the use of a reversible propeller, the management of the ves- 
sel is very simple and effective, being under perfect control of 
one person and calling for no special skill or training. 

The water-cooling system is very elaborate, the cylinder, the 
valves, the sprayer-nozzle, the muffler and sometimes the pro- 
tecting hood over the vapor chamber all being cooled. 

When the engine is to be started, the flame from a wick- 
less self-vaporizing blow lamp B is directed against a cer- 
tain portion of the walls of the vaporizer through a door D 
in the protecting hood H for about ten to fifteen minutes. 
When at the end of this time the bulb becomes glowing hot, 
the crankshaft is rotated and the motor thus started by means 
of a self-raising handle and a separate shaft and a transmis- 
sion chain S and ZT. In this way a man can start the motor 
standing right back of it, and no space is required forward of 
the fly-wheel for the starting handle and the fore-and-aft 
length of the motor is thereby reduced as the forward engine 
room bulkhead can be placed close to the fly-wheel. By this 
operation the piston is caused to move through the charging 
and compression strokes and to inhale and mix the vapor and 
air previous to the ignition stroke. After two or three revolu- 
tions the motor commences to work, and after a few minutes 
the blow-lamp can be taken away, as the vaporizer is there- 
after kept at a constant high temperature by being subjected 
to the heat of the regular explosions inside. The stopping is 
done by cutting off the oil supply. 

The glowing vaporizing bulb is, of course, the most deli- 
cate point on these motors, as it seems liable to crack from 
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2.—COUPLING AND REVERSING GEAR OF DAN MOTOR. 


but usually friction couplings—and the reversing is now 
always done by reversing propellers. After many experi- 
ments this has been decided as the most reliable device for 
heavy work, 

In the plan, Fig. 2, is shown the friction coupling and re- 
versing gear of a Dan engine. In the friction coupling is a 
steel spring-ring R cut at a point, and by moving a wedge V7 


. in this cut in a forward direction the ring is widened out and 


brought into strong friction over its whole surface with the 
friction wheel on the motor. The control of the wedge is by 
means of a handle H as shown. The reversing is done by the 
helmsman by means of a swing working by a transmission 
chain on two screws on both sides and parallel to the propeller 
shaft, and these screws will move the reversing rod in the 
hollow propeller shaft in a fore-and-aft direction. An indi- 
cator on the swing-stand always shows the helmsman the po- 
sition of the propellers. Apparently this arrangement will re- 
quire a long shaft, thus making the engine room of consider- 
able length in the fore-and-aft direction, but one must re- 
member that this reversing gear can be put way aft where 
the lines of the vessel are fine and the space practically useless, 
or under the cabin floor where it is well out of the way. 
Due to the fact that the combustion of the fuel is com- 
plete, these motors can be run months without any cleaning 
of the cylinders and valves. When troubles of this kind at 
last occur, they generally originate from the clogging up of 
the fine opening in the sprayer-nozzle of the fuel-supply pipe, 
but as this is held in its place on the vaporizing chamber, to- 
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gether with its water-cooling collar by only one screw, it may 
be quickly removed and the opening cleaned by a piece of 
fine wire. The mouth-piece is also interchangeable, and a 
spare piece can always be kept in reserve. This whole ar- 
rangement is shown in detail in Fig. 1 

As they are intended for rough and heavy work, the motors 
are quite heavy, the weight being about 275 to 500 pounds per 
brake horsepower for single-cylinder engines, 200 to 350 
pounds for two-cylinder, and 150 to 300 pounds for three- 
cylinder engines, not including propeller, propeller shaft, re- 
versing gear and tanks. The consumption is stated by the 
manufacturers to be as low as % pound per horsepower per 
hour for common Texas oil, and is guaranteed not to exceed 
I pound per horsepower hour. In his report to the British 


THREE-CYLINDER, 30-HOkKSEPOWER ALPHA MOTOR. 


government, Lieutenant Cummings states that the 25-horse- 
power Dan motor experimented with would use for one-half 
penny’s worth of oil per horsepower hour, and for a run of 
17 hours’ duration 4o gallons of oil. The boat used was an 
ordinary Scotch fishing smack, measuring 72 feet over all, 
with 21 feet beam and drawing about 8 feet of water aft. 
The fuel may be the ordinary commercial petroleum with a 


40-HORSEPOWER MOLLERUP MOTOR. 


specific gravity of 0.8, or crude oil of about the same specific 
gravity, but the motors can be run on any kind of cheap and 
heavy oil when specially arranged for it, 

As previously stated, the fishing trade is putting the severest 
test on a marine motor as to its reliability and handiness, and 
it certainly is surprising to see these motors, rusty, dirty and 
roughly handled, working steadily away without trouble for 
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TYPICAL DANISH FISHING SMACK FITTED WITH A 10-HORSEPOWER 
MOLLERUP MOTOR. 


years, managed by the fishermen themselves with very little 
cost. The Danish government uses these motors at the 
Greenland shores, and between the Danish Antilles. They 
are in use in East India and in South America, they are 
winning their way all along the European shores, and, while 
the United States, so far has not been tried as a market, it is 
probably due to the high import duty on machinery. 


MODERN MOTOR BOATS. 


BY GEORGE H, CUTBUSH. 


The development of the internal-combustion engine has 
opened up many new fields, but none more extensive than that 
offered by vessels of moderate size. ' ‘Ehe’ introduction of a 
motor giving a high power for its weight made possible many 
types of boat hitherto impracticable, while in the case of 
low powers it has already largely replaced steam, and in the 
case of higher powers promises to do so at no distant date. 

In the present article, however, it is not proposed to dis- 
cuss the future possibilities of the internal-combustion engine, 
or whether it will ever successfully compete with the powerful 
triple and quadruple expansion engines and the turbines em- 
ployed on liners and warships, but to review present practice, 
and to show how such engines are daily altering existing condi- 
tions and giving more efficient service than has been practic- 
able hitherto. 

There is not much history attached to the motor boat, less 
even than attaches to the? motor car, as the former to some 
extent started after tle latter had surmounted its early diffi- 
culties. As far pak as 1863 an internal-combustion-engined 
boat wasinaeommission. This boat, the Dyjezisely, was the 
property of the Marquis d’Naie d’Aulais, and was fitted with 
a Legoir engine, driven by gas stored in cylinders under pres- 
sure ‘Failing the gas producer, which even yet is not alto- 
gether practical, it was by the use of the oil engine alone that 
the motor boat was developed, and it was not until car makers 
had shown how light and compact the internal-combustion 
engine could be constructed that motor boats becamé popular. 

At first they were pleasure craft only, and the same type of 
engine as used in cars was mostly employed. It was soon 
recognized, however, that land and marine conditions are very 
different. In the first case, the engine but seldom exacts its 
full power, running mostly at a half or a third of its capacity. 
The marine engine, however, has to run practically constantly 
at full load, and therefore its speed, if undue wear is to be 
prevented, must be considerably lower than that of the car 
engine. Reducing the speed necessarily entails an increase of 
weight, and so we find marine engines of considerably greater 
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weight for their power than car engines. In the smallest en- 
gines used for pleasure craft the weight is not much greater, 
but engines for industrial boats are generally heavily built. 
In Europe the motor boat has suffered somewhat from its 
connection with racing. Light racing engines on car lines, 
fitted into the lightest of hulls, gave speedy but unreliable 
craft, and it is only since it came to be recognized that the 
marine engine was an entirely distinct type that real progress 
has been made. In the States, on the other hand, racing has 
played but a small part in the development of the marine 
motor, and accordingly American engines quickly became 
popular on account of their reliability, with the result that 
large numbers of such motors, chiefly of the low-powered 
order and many of the two-cycle type, are yearly imported into 
the United Kingdom and the Colonies. 

The principal factor in marine engine design is its constant 
running under full load. For this reason all bearings and 
seatings must be of ample area, and cast iron will be found a 
better material for the crank case than aluminum. Noise and 
vibration are noticeable in a boat, and as they depend largely 
upon speed the revolutions must be low. For marine steam 
engines a piston speed of about 600 feet is rarely exceeded, and 
this figure may be taken as a suitable one for marine internal- 
combustion engines of any size. 

Lubrication is another important detail, and for good re- 
sults under all conditions some forced feed system is well 
nigh essential. While over-lubrication is to be avoided on 
the score of waste, it is not so objectionable as in the case of a 
car engine, as the exhaust is in all large boats turned into a 
funnel. 

Small marine sets up to 20 horsepower should be as far 
as possible self-contained with control board, magneto or ac- 
cumulators, reverse gear, etc., all mounted on the one frame, 
so as to require a minimum of trouble when installing in the 
hull. Many boat builders capable of turning out an excellent 
hull are not to be relied upon in fitting the engine, and the 
power plant should therefore be as complete in itself as pos- 
sible to avoid mal-alinement. As already mentioned, cast iron 
is the best material for the crank case, as it is far stiffer than 
aluminum and gives a rigid seating for the bearings, while it 
is not attacked by sea water as aluminum is. ‘The bearings 
should be carried on the lower half of the case, and the arms 
for securing the engine to the bearers also. Doors should be 
provided in the crank chamber of sufficient size for the main 
bearings to be inspected or adjusted without taking down 
the engine. With engines of any size accessibility is a highly 
important feature, owing to the limitations of space in the 
usual engine room. Engines should be designed -so that all 
repairs and renewals can be made without taking the engine 
out of the boat, as in many cases the presence of the deck 
would render this a matter of difficulty. It should be possible 
to adjust or replace any bearing, or even remove the crank 
shaft, with the engine in place. In this connection engines 
should be accessible from the side, as to remove a cam or 
crankshaft endwise would entail an engine room twice as 
long as the engine. To again revert to the crank case, it is 
by no means certain whether the larger types of marine engine 
running at comparatively low speeds need to be enclosed. An 
open engine is light, and lends itself to examination while 
running. In the case of a hot bearing, water can be run over 
it, while repairs or adjustments are facilitated. In this con- 
nection it is interesting to note that the Gregory, the only 
high-speed motor boat to cross the Atlantic, is fitted with open 
engines carried on steel columns. The installation of this 
craft consists of two six-cylinder petrol engines of 12 inches 
bore and 14 inches stroke, giving a total horsepower of about 
700, driving twin screws. The engines are reversible, this 
operation as well as starting being carried out by compressed 
air. For engines of this power, however, gasoline (petrol) is 


out of the question, on account of its expense, and heavier oils 
are advisable. 

Motors are now on the market capable of utilizing the 
heaviest of crude oils. The Diesel, for instance, will run on 
the same oil that is employed for liquid fuel purposes, and 
while somewhat heavy for its power, it is one of the most 
economical power producers extant. With most of the en- 
gines using heavy oils, some little time is required for heat- 
ing the vaporizer when starting, and this, while not of much 
consequence in an industrial craft, is out of the question in 
a small pleasure boat. For commercial work gasoline (petrol) 
is, of course, not to be thought of, so in many cases kerosene 
(paraffin) gives the best compromise in conjunction with a 
reliable and weather-proof system of electric ignition. 

For purposes of comparison, the weights of the different 
types of engine may be of value. With high-speed steam en- 
gines designed for continuous service, it has been found im- 
possible to obtain more than 3-horsepower per hundred- 
weight, and this exclusive of the weight of the boilers and 
their contents. The heavy oil engine gives practically the 
same power for weight, although some of the largest engines 
give considerably less (Diesel 1-horsepower per hundred- 
weight), but it must be remembered that the weight of the 
boilers, feed pumps, etc., is saved. Kerosene (paraffin) en- 
gines as fitted to pinnaces, yachts, etc., run from 2% to 
3-horsepower per hundredweight for the complete installa- 
tion. High-speed engines for racing boats are in use, giving 
5.3 to 6.4-horsepower per hundredweight of complete equip- 
ment on continuous runs of a few hours’ duration. For hard 
and efficient service, however, about 3-horsepower per hun- 
dredweight for engines under 100-horsepower, this including 
reversing gear, etc., may be taken as the limit. 

Of equal importance to weight, in many cases, is space oc- 
cupied, and here the internal combustion engine scores every 
time, making it more suitable than steam in very many in- 
stances. Another valuable feature is simplicity. Marine en- 
gines are often in the hands of novices, and as a failure may 
be fraught with serious consequences, simplicity and relia- 
bility are very. desirable qualities. In many branches of in- 
dustrial work, such as fishing craft, the men have some know]l- 
edge of steam, as they are accustomed to its use for the cap- 
stan, but the intricacies of the internal-combustion engine 
take time to master, with the result that such engines have 
failed in many instances to give satisfaction. For this reason 
some consider that a compact steam plant provides a better 
solution of the problem than the oil engine, and one firm, 
Scott Engines, Ltd., of Paisley, have designed and fitted to 
several East Coast fishing boats a steam plant, consisting of 
a four-cylinder, single-acting engine and compact flash boiler. 
The engine has the cylinders inclined, so that the entire cas- 
ing is extremely shallow and can be fitted in the crew space 
projecting but some 6 inches above the floor. The steam gen- 
erator, too, possesses the advantage that it can supply the 
capstan with power, a feat of which the internal-combustion 
engine has hitherto not been capable. 

We will now leave the engine and see how it can be applied 
to various types of craft, pleasure and commercial. To deal 
with pleasure boats first, these may be used for river work, 
for estuaries or for open sea, while motor yachts may be con- 
sidered as a class in themselves. River boats are generally of 
the shallow type, and range from the punt, with a 2-horse- 
power, two-stroke motor, and reversing propeller, to boats 30 
feet in length with a four-cylinder engine, with reversing 
propeller. Messrs. James Taylor, of Chertsey-on-Thames, 
make a specialty of shallow-draft launches for river 
and canal use. Their patented design incorporates a flat 
bottom, which gives stability and carrying power; and the 
usual tendency of such hulls to rise by the bow and squat by 
the stern is overcome by arching the floor; from the stern the 
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highest point being slightly forward of amidships. Aft there 
is another upwardly curved portion extending from the run 
to the stern post right over the propeller, so that practically a 
submerged counter is formed. The cross-section of this por- 
tion is rounded to form a tunnel in which the propeller re- 
volves, while a cover allows an inspection of the propeller to 
be made when desired. 

Boats‘ suitable for estuary work are, of course, of deeper 
and fuller section than those used only up-river, as they have 
to face broken water. For the open water and general cruis- 
ing, quite a different type of boat is necessary. Perhaps this 
type of boat is to be found in no greater numbers than on the 
Clyde, where the open waters of the Firth, the many arms of 
the sea and the interesting islands on the west coast have en- 
couraged cruising and developed an extremely hardy type of 
cabin cruiser. A typical boat of this class is the Fidus II, a 
cabin cruiser 28 feet in length by 7-foot beam by 3 feet 8 
inches, fitted with a 12-horsepower Scout engine. This boat is 
by Maclaren Bros., of Dumbarton, and has been successful in 
winning the first long-distance race on the Clyde held recently 
from Hunters Quay to Ailsa Craig and back, a distance of 88 
sea miles, and a course held to be proof of a boat’s sea- 
worthiness. 

For really hard weather many consider that the open cock- 
pit of the usual cruiser is unsuitable, and that built-up top- 
sides on the lines of the American dory are the best. A boat 
recently completed on these lines is the Lady Mary, which 
is purely American in design, with a big displacement 
overhanging fore-end and broad quarters. She is 35 feet in 
length, with a beam and draft of 7 feet 9 inches and 2 feet 
6 inches, respectively. Her engine is a 15-horsepower Gardner 
kerosene (paraffin) motor, driving through a Gie’s reverse 
gear. She has ample cabin accommodation and an enclosed 
engine room. The auxiliary rig is that of a two-masted 
schooner and a novel feature is the main mast, through which 
the exhaust is taken. 

The hydroplane depends, of course, upon the presence of a 
film of air between the hull and the water at high speeds, the 
low frictional resistance making high speeds possible. The hull 
is flat, and consists of three or more steps to imprison the air. 
Broken water, of course, impairs the efficiency of the hydro- 
plane, and for this reason it is not likely to become more than 
a toy, although the possibilities of torpedo hydroplanes have 
been discussed, and even of liners built on this principle. For 
use on smooth water a small torpedo boat on these lines might 
have some practical value, but it is somewhat doubtful. 

Yachts of ever-increasing size are now being fitted with 
internal-combustion engines. The Bronzewing is one of 
the largest and most luxurious motor yachts in existence. 
She was built in Sydney, and is used for cruising on the 
inland waters of the Australian continent, and for journeys 
to the South Sea Islands, which require a thoroughly sea- 
worthy boat. The length is 120 feet, with a beam of 17 feet, 
and her hull is of teak throughout. The machinery consists of 
three sets of t100-horsepower Thornycroft motors, driving 
triple screws through reversing clutches. The fuel used is 
kerosene (paraffin), and the engines, which have four cylin- 
ders apiece of 8 inches bore-and stroke, develop their power 
at 750 revolutions per minute. A small 6-horsepower engine 
and compressor provides the compressed air for starting. The 
use of triple screws makes for economy, as the center engine, 
or the two wing engines, can be used separately, according to 
the speed required. A complete installation of electric light 
and fans is fitted, a separate motor being employed for the 
dynamo, while the bilge pumps and winch are electrically 
driven. The exhaust is water-cooled throughout the whole 
length, and is discharged at the stern above the waterline. 

Yachtsmen have not taken very kindly to the motor boat, 
but many of them recognize that the auxiliary engine is by no 
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means to be despised. Accordingly, every year sees more sail- 
ing craft used for cruising fitted with small motors capable 
of giving a few knots inacalm. There is, as a rule, not much 
difficulty in finding space for the engine, but the fitting of the 
propeller shaft in the usual way generally entails considerable 
alteration of the dead wood at the stern. To obviate cutting 
of the stern post, etc. the Berguis Launch & Engine Com- 
pany, of Glasgow, employ a system in which the propeller 
shaft is taken through the side of the boat as near the center 
as possible, a course which only entails a bush fitted into the 
timbers and a bracket at the stern post. The propeller is, of 
course, of the feathering type, to avoid resistance when the 
engine is not in use. The engines installed in fishing boats 
are also in the nature of auxiliaries, the sails being employed 
whenever the wind is in a favorable quarter. A typical drifter 
employed in the herring fishing off the east coast of Scotland 
is the Sardius. The over-all length of the Sardius is 80 feet 
and her beam is 20 feet. The engine is a 50-horsepower 
Thornycroft of the slow-speed type, which will run on 
gasoline (petrol) or kerosene (paraffin), and _ starting 
can be effected either on the former fuel or by means 
of a blow-lamp. With kerosene (paraffin) at 12 to 14 
cents (6 to 7d.) per gallon, this boat can be run for a cost of 
48 cents (2/-) per hour. For this type of work there are now 
many makes to choose from, and, in addition to the Thorny- 
croft and Gardner, probably the best known, there are the 
Berguis, the Dan, Kromhent, Bolinders, Pasley, Passons and 
Mear. Other applications of the internal-combustion engine 
to marine purposes are legion, but those briefly described have 
been selected with a view to showing the many and various 
types of boat at present giving efficient service under all con- 
ditions in different parts of the world. 


A Subsurface Torpedo Boat. 


According to the Army and Navy Journal a new type of 
war vessel, provided for by Congress in the Naval Appropria- 
tion Act of last year, is to be officially tested by the United 
States Government at Boston. It is known as the subsurface 
torpedo boat, and is designed to be immune from the small 
gun fire now relied upon as a protection against ordinary tor- 
pedo boats. It consists of a submarine hull, which contains 
all the machinery and torpedo armament, suspended from an 
unsinkable surface hull, divided into compartments packed 
with cellulose. The boat has had a preliminary trial. Tams, 
Lemoine and Crane, the consulting architects, report that it 
easily made 18 knots, thus exceeding the required speed by 
two knots. Six tons is the weight of the vessel, and its 
length is 46 feet. The price which the Government has 
agreed to pay is $22,500. The small subsurface boats can be 
used either for coast defense or they can be carried on board 
of the larger vessels in an armored fleet. In the submarine 
hull is an eight-cylinder gasoline engine, of 150 horsepower. 
The explosive charge carried is 1,000 pounds of guncotton. A 
heavily armored conning tower on the surface hull, com- 
municating with the submarine hull, enables the navigator to 
direct and control the boat’s movements. Only two men are 
required on board. The inventor of the new war vessel is 
Clarence L. Burger, who received the degree of civil engineer 
from Princeton in 1885. 


A Dumbarton (Ireland) firm has recently completed a new 
producer-gas-driven motor boat. This boat, the first of its 
type built on the Clyde, is a 40-foot mahogany cruiser of 30 
horsepower with a speed of 10 knots. The motor is of the 
usual four-cylinder gasoline type, and has been specially 
adapted for producer gas—Motor Boating. 
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FUEL Ole I. 


BY E. N. PERCY. 


EXTENT OF WORLD'S SUPPLY AND ITS EFFECT ON COST AS COM- 
PARED WITH COAL. 


In 1904 the world’s supply, or more accurately, production of 
petroleum, was over 219,000,000 barrels, of which the United 
States produced 53.4 percent, or 117,000,000 barrels, at an 
average price at the well of $0.864 (3/7) per barrel. Of the 
United States production, California produced 25.33 percent, 
Texas 19 percent; but the average value was only 26 cents 
(1/t) per barrel, while Ohio producing 16 percent, averaged 
more than $1.50 (6/3) per barrel. Of the 46.58 percent pro- 
duced outside of the United States, Russia averaged 35.82 
percent, all other countries from I to 4 percent each, as follows: 


. Percent. 
Ganadageere teen electaeecertertoietrerciietrersre 49% 222) 
SouthmAmericamenerieterdltrieictiekrercisierrn te 
Gaile, Goudouguc000006000000000000000000 2.72 
IDA IGNGIES BonoovaadbodgoodooTou00000000 Q 3.65 
Myre, 5 5do060000000000000000000000000 1.63 
Ibiale\ bid po boooOHOEOOGdo0000D06000000 Mas 1.54 
Genmanyaeererecce terrier +30) | 
All other countries -03 


By plotting these localities on a globe, remembering that the 
great Russian production center surrounds the Caspian Sea 
and vicinity of Baku, it is easy to see that the sources of oil 
for fuel are more accessible to the Pacific Ocean than the 
Atlantic; but oil can be freighted cheaper than any other fuel, 
since no manual labor is required in its handling in bulk from 
tank steamers. It is pumped to the sea coast in pipe lines 
wherever possible, and a pipe line crosses the Isthmus of 
Panama; hence, if the demand existed it could be transported 
as cheaply as coal to any fueling station in the world. So far 
as distance is concerned, it might be mentioned that California 
oil companies are at the present time shipping in bulk, via 
tank steamers, to Honolulu, Japan and China as high as 40,000 
barrels a month, and lime kilns all through the Pacific Coast, 
at points remote from oil regions, are using upwards of 7,000 
barrels per day for fuel. This fuel oil is mostly refuse from 
the refinery from which the more valuable products have been 
removed. In refining, many of these oils only give up about 
7 percent of their weight in more valuable products, while 
other oils it does not pay to atterapt to refine; while many of 
the Eastern oils will distill to 10 percent or less of residue, the 
remainder being various valuable products, hence it is easy to 
see that if the oil of a certain district can be refined to more 
valuable products, the price of fuel oil will be governed ac- 
cordingly, no matter how plentiful the supply. For this reason 
fuel oil is more plentiful and cheaper on the Western coast of 
the States than the Eastern. 

In 1906 there was produced in the United States. 126,000,000 
barrels of oil weighing, roughly, 17,000,000 tons, and 414,000,- 
ooo tons of coal. As four barrels of oil are roughly equal to 
a ton of coal, we could say that, in calorific value, 7 percent 
as much oil as coal was produced; but as the largest consump- 
tion of coal is for industrial purposes for which oil could not 
be substituted, or would not because of remoteness from oil 
districts, it is safe to assume that there is a sufficient supply 
for it to be delivered at a reasonable price at any seaport in the 
world where a steady, reliable demand exists. 

United States and Russia, obviously, control the petroleum 
industry. In view of our immense exports of fuel oil, it is 
safe to assume that the United States has enough fuel oil so 
located that it could deliver it at a reasonable price at any 
port in the country. As will be shown later it is possible for 
a ship to carry enough oil fuel to make a round trip to any part 


Note. —As this article is written with special reference to marine oil- 
burning plants, and as many authorities have been consulted and the 
data rearranged for this purpose, it is only possible to give the credit 
due various authorities by saying in a general way that the information 
here is taken from Government reports, consular reports and various 
statistical sources, investigated and checked by the writer. 


International Marine Engineering 


APRIL, IQI0. 


of the world and return to a given American port, and steam- 
ships at this time carrying 14,000 tons of cargo have made the 
trip around the Horn from San Francisco to New York City 
with one original loading of oil. Other boats make the round 
trip to Australia and back. Taking the average price of oil at 
85 cents (3/6%) per barrel, and four barrels equal to a ton of 
coal, we have $3.40 (14/2) per ton as the price of equivalent 
coal; but to this must be added the dispensing of all the fire- 
men of a ship but one or two per watch, the ease and cheapness 
with which the oil can be handled and stored, and the extra 
cargo space it leaves for the ship. Furthermore, 65 cents 
(2/84) represents the average price of the crude product, with 
none of the refining, as the price of actual fuel’oil more nearly 
averages 65 cents (2/81) delivered on the Pacific Coast in 
barrels or wagons, and less than this in bulk on contract. 
Coal which will evaporate 5 pounds of water per pound of 
coal is worth $1.56 (6/534) per long ton; average coal evap- 
orating 8 pounds of water is worth $2.48 (10/214), and high 
grade rated at, say, II pounds water, will cost $3.40 (14/2) 
per ton. From this it is fair to assume that if a line of tank 
steamers covered the Atlantic and Pacific coasts, fuel oil 
could be delivered at reasonable price to any American port, 
and the entire American merchant marine, American navy and 
many foreign ships could be operated with fuel oil at less cost 
and with great profit to the producers. 

The merchant marine would have to be educated to its use 


-and experts advise each installation; but since America con- 


trols this industry and its cheapest transportation is by tank 
steamer and oil is a fuel peculiarly suited to marine work, a 
fleet of tank steamers for domestic and foreign service, fitted 
to carry part oil and part miscellaneous cargo, would go a long 
way towards rebuilding our merchant marine and pay well 
both the owners and oil producers, especially if the ship sub- 
sidy bill comes into existence. 

Looking over several of the most important fields we find 
the average price of crude petroleum to be as follows: 


Californias (perabarrel) Reser reenter entre ot 279 (1/2) 
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INewaviorks(perbanrel) meee eiennine . 1.6275 (6/9) 
Ohio, Eastern and Southern (per barrel)... 1.625 (6/9) 
Ohio, hima (penbacre)) pee eee eens 1.103 (4/7) 
“Mecca- Belden, Ohio (per barrel).......... 3.725 (15/6) 
Pennsylvania, average (per barrel)........ 1.627 (6/9) 
Pennsylvania, Franklin (per barrel)....... 4.00 (16/8) 
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$0.78 (3/2) per barrel. 
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Jia panier lerneereentces Varying from $1.00 (4/2) Se ey (12/6) per barrel. 

In only a few instances, as California, is the oil used for 
fuel as it comes from the well, hence the above is no criterion 
of the price of fuel oil but is merely given to show the price of 
oil at or near the well or oil district. 

Having located the great oil districts as lying first in West- 
ern United States, the Middle Western States, around the 
Caspian Sea in Russia and the East Indies, and the average 
prices of the crude oil at the wells, we will now investigate the 
price of actual fuel oil residuum delivered at the various sea- 
boards of the world, and where it is obtainable, if at all. We 
will take the coasts of the three great oceans in rotation. 

Pacific Coast—Obtainable only in ports between San Fran- 
cisco and Los Angeles at an average price of 65 cents (2/8%) 
per barrel. May be obtained from tank stations in Northern 
ports at a higher price. 

About 3,000,000 gallons a year is shipped to Alaska for 
steamship and industrial use, but the price, in fact the entire 
shipments are privately controlled. There are strong indica- 
tions that a large oil deposit will be uncovered in Alaska 
within the next few years, which will make the Pacific Coast 
a stronger factor than ever in this industry. Peru is the only 
producing district in South America, and only equals 40 percent 
of what is imported from the United States, and hence there 
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is no place on the South American coast, either side, where 
petroleum fuel oil may be cheaply obtained. 

Hawaiian Islands—Large storage is maintained here by pri- 
vate interests, retailing at an average price of $1.35 (5/74) 
per barrel. 

‘Canadian Seaports—About $1.50 (6/3) per barrel. 

Black Sea and East Mediterranean Ports—About $1.00 (4/2) 
per barrel. 

The price of oil varies widely with various conditions. For 
instance, on the Pacific Coast, when the demand is high and 
the production limited, the price will go above a dollar (4/2), 
then several new wells will be opened, or a.new pipe line 
finighed, and the price will go down again, ‘but it is gradually 
becoming more and more stable. It would not be an unlikely 
prediction that in a few years American ships will burn crude 
oil wherever desired at*an average cost: of $1.50 (6/3) per 
barrel. The 65 cent (2/8!4) rate referred to for the Pacific 
Coast applies to delivety’ under contract in large quantities 
near the wells, or in bulk from pipe lines or steamers. “ De- 
livered at the docks in San Francisco the rate runs from 80 
cents (3/4) to $1.50 (6/3). Storage stations are maintained, 
as stated, in Alaska, the Hawaiian Islands, and many Asiatic 
ports. The Hawaiian American Line steamship Alaskan 
steamed from San Francisco to New York around Cape Horn 
and'back on one charge of oil fuel. It was all carried in the 
double bottoms and one large tank. Careful tests on the 
Alameda, belonging to the Oceanic Steamship Company, run- 
ning from San Francisco to Australia and way ports, showed 
that' 1 pound of petroleum did the ‘work of 11%4 pounds of .coa! 
and, occupied 40 percent less bunker space, hence if’a double 
load of fuel were carried it would only occupy 20 percent more 
space than coal, and it could be stowed in the doubl e bottoms 
or other extra room where it is impossible to catty coal, leay- 
ing that space for cargo,*amply demonstrating that ‘American 
ships could run to any port from American shores and return 
on American fuel. Not only would the fuel be cheaper, but 
most of the firemen, coal passers and trimmers are dispensed 
with, and the fire-room is painted up and shined just like the 
engine room and kept that way. The ship makes better time, 
as the fires are the same at all times, and never have to be 
cleaned; and the boilers last longer because their work is 
evenly applied. With a good fireman, and straight line fore 
_ and aft fire-room, one water tender and one fireman can tend 
any number of boilers, even for the largest ships, and the 
safetys will never whimper no matter how suddenly the en- 
gines shut down, for modern systems of oil burning are cen- 
trally controlled, as will be detailed later, and with the first 
stroke of the gong all of the main fires are out, and only a’little 
pilot flame from a small burner in each furnace, to keep the 
furnace hot while standing by, and keep the auxiliaries going 
even this can be shut off with a twist of the hand, but should 
be lighted every couple of minutes to keep the bricks red for 
the main burners. 

Returning to the object of this particular article, the world’s 
petroleum supply, we should remember that residuum and 
crude oil are used for other industrial purposes, such as road 
making, and the price fluctuates accordingly. California is 
shipping from three quarters of a million barrels per year 
upwards to Hawaii for fuel purposes alone. One hundred and 
fifty-six oil-burning steamers run out of San Francisco harbor, 
which does not include river boats and bay craft, among which 
is a fleet of the largest and most splendidly equipped ferry- 
boats in the world. They number about twenty, and all burn 
oil. Some are propeller-driven and some by paddle-wheels 
with low-pressure boilers. 

These things are mentioned merely to show the varied 
classes of marine work in which oil is burned, and the safety 
with which it can be used, as no service is more trying or risks 
“more lives than ferry service, particularly where the boats 


leave and arrive on the second, and travel 12 to 15 knots in all 
kinds of weather. 

In connection with the world’s supply of fuel oil it should 
be distinctly understood that the greater part, possibly 60 per- 
cent of the amount, is oil, either as residuum or as crude 
oil that is fit for no other purpose. Bearing this in mind, 
together with the new fields that are being exploited, it is easy 
to see that fuel oil will always be available, no matter how 
much refining is done. In the development of new fields, 
outside of the great centers of United States and Russia, 
we find next in importance the East Indies, which produce 
over 3 percent of the total production. It is a very heavy 
asphaltum oil, and after distilling about 25 percent for re- 
fining the remainder is sold for fuel. 

Important discoveries, or indications of petroleum, but com- 
paratively little developed, exist in Newfoundland and Labra- 
dor, but no great yield exists. There is every indication of a 
future large petroleum yield in Mexico, there being many 
seepages and other indications, but none is as yet developed. 
There are some indications in Cuba, also. The high duty on 
petroleum products has compelled Cuba, up to the present 
time, to import crude petroleum and refine it herself; hence 
fuel oil is available at a reasonable price there in the form of 
residuum. Venezuela has a great deal of tndeveloped petrol- 
eum resources, as indicated by petroleum springs, seepages, 
oily shales, etc, also asphalt and natural gas. Argentine 
formerly had enough oil to use as fuel on the railroads but the 
wells seem to have exhausted, and the roads have gone back 
to coal. Judging from the geology of petroleum, as generally 
found, it is hardly likely that the wells are actually exhausted, 
but merely in need of development. Ecuador has strong and 
widespread indications, but wholly undeveloped. The country 
of Peru produces and refines over 2,000,000 gallons of very 
good crude oil per year, but uses all the residuum for the 
railroads there and in Chili, and imports 120 percent more 
crude oil in bulk from the United States besides. 

Austro-Hungary and Roumania produce and refine, but have 
many undeveloped indications. It is not out of place to say 
that there is no country in the world where people will gamble 
and take the chances in developing an oil indication like 
America, which accounts largely for the American petroleum 
industries, as many wholly undeveloped foreign fields have 
better indications than are found in California to-day, or ever 
were; furthermore, the oil fields that are developed in foreign 
fields, notably those in Russia, have been developed principally 
through the enterprise of American capitalists and firms. 

Germany, while a small producer, refines her oil very highly, 
and through her skillful chemists secures many valuable by- 
products, but fails to get down to the broad bulk ideas of 
handling and marketing oil. The writer has personally seen 
oil springs and asphalt indications, wholly undeveloped, that 
would cause a third-class California promoter to guarantee 
dividends and make market contracts for sales before he had 
a title to the property. If an American smells oil, or sees a 
splotch of axle grease he stakes out the property and inquires 
afterwards. Our foreign neighbors are more conservative, 
and unless a wealthy company takes hold of a prospect there 
is little chance of its development, as initiative is not so com- 
mon as in America. 

Italy produces about 20,000 barrels per year, but it is very 
high grade, and is taxed very highly, bringing its total value 
to $8.00 (£1 13/4) per barrel. 

Large undeveloped deposits exist in Turkey, Armenia, Pales- 
tine, Africa, Siam and Persia. India is destined to become one 
of the greatest petroleum producers on the globe, as the indi- 
cations are tremendous, but at present she produces only about 
5,000,000 barrels per year, at an average price of $1.50 (6/3). 
China has a few wells of ancient origin, far inland, and only 
remote rumor gives any information, but it seems that several 
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grades of crude oil are in evidence; but as the indications are , 


so plentiful elsewhere on the globe, it 1s probable that it exists 
in large quantities in various parts of China; at this time large 
storage stations are maintained at Hongkong and other Asiatic 
ports, as well as Manila and Japan. 

It will thus be seen that the petroleum industry is yet young, 
and that fuel oil is not going to become scarce; indeed, it now 
awaits the demand, and fueling stations will be placed wherever 
it exists. Even Alaska, one-sixth the size of the States, has 
many indications of petroleum and soft coal. The coal fields 
that are now so prominently before the public in a well-known 
discussion are the more ancient and more highly developed 
carbonaceous asphalts that have hardened into soft coal. The 
exact geology is still a matter of discussion, but certain it is 
that we find the successive grades from anthracite down to 
lignite, peat, asphalt, tar and oil always more or less related; 
not necessarily near together, but always in a rough, approxi- 
mate progression from the coal country into the oil country. 
Wherever beds of soft bitumen coal are found there, not far 
away, will usually be asphalt and oil; not in the same district, 
but not far away, and in the same general geology. Great ex- 
amples of this are Pennsylvania, Russia and the Pacific Coast. 
The coal beds of the latter are only partially developed, but 
they exist, and are of immense extent, but of very poor quality, 
running to peat rather than lignite; therefore, in addition to 
petroleum seepages, etc., we may conclude, in a general way, 
that Alaska is destined to be an oil-bearing country, and will 
probably consume most of her own production. 

From the standpoint of fuel oil there are two classes of 
petroleum as it comes from the well; they are the paraffin 
base and the asphaltum base. The one boils down by distilla- 
tion to paraffin, the other to thick, heavy asphaltum. By 
paraffin is meant the material of which candles are made, not 
the kerosene called paraffin in England. Fuel oil as it comes 
from the well may be of any grade and as thin as water, or so 
heavy that it will not flow without special treatment. It may 
be light straw, brown or black. Regular fuel oil, as usually left 
by the refineries, flows easily, is black, with a brown tinge 
barely perceptible, and about 16 degrees gravity; which means, 
roughly, that at ordinary temperatures it will not drip off of 
the corner of a card. Exact characteristics and tests of the 
various oils will be given later, as will, also, the effect of the 
different properties and the kind of outfit necessary for each 
kind of oil. ; 

(To be continued.) 


Turbine Machinery of the U. S. Destroyers Reid and 
*“Flusser. 


A complete description of the United States destroyers 
Flusser and Reid, built by the Bath Iron Works, Ltd., Bath, 
Maine, was published in our November, I909, issue, but we 
have since received a somewhat unusual photograph which 
shows the turbines, shafting and propellers assembled in the 
builders’ shops. This we reproduce on this page, since it 
gives an unusually clear idea of the arrangement of turbine 
machinery for warship propulsion. 

There are five turbines of the Parsons type on three shafts, 
the main high-pressure turbine being on the center shaft; 
the starboard low-pressure and intermediate-pressure cruising 
turbines together with the starboard backing turbines being 
on the starboard shaft; and the port low-pressure and backing 
turbine and the high-pressure cruising turbine on the port 
shaft. The steam piping is so arranged that any of these tur- 
bines can be run as the initial turbine. Combinations of five, 
four and three turbines are permissible either by disconnect- 
ing the cruising turbines or by permitting them to revolve in 
vacuum, For cruising at low speeds the high-pressure cruis- 
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ing turbine is made the initial turbine by using its throttle as 
a modulator. At higher moderate speeds the high-pressure 
cruising turbine is put out of use, and at the highest speeds 
the main high-pressure turbine is made the initial turbine. 
Steam is furnished by four Normand return-flame boilers, 
designed for a’ working pressure of 255 pounds per square 
inch. These boilers are pitched forward to compensate for 
the squatting of the stern of the ship at high speeds. Another 


TURBINE MACHINERY OF THE U. S. DESTROYER REID, ASSEMBLED IN THE 
BUILDER’S SHOP. 


uncommon feature of the boilers is the length of grate, which 
is 8 feet 8 3/16 inches. 

The propellers are three-bladed of solid manganese bronze, 
the starboard and center screws being right-handed, and the 
port screw left-handed. The designed pitch and diameter of 
the propellers are respectively 58 and 63 inches. 


Apropos of marine turbines, a contemporary notes that 
Messrs. Parsons & Company, recognizing the advantages of 
twin-screw propulsion, as proved in the Curtis equipment of 
the scout Salem, have developed a modified Curtis partial- 
admission turbine which they are to install in one of the new 
5,200-ton, 26-knot British scouts. A sister ship will have 
Curtis turbines. ‘The Parsons turbines will- weigh 340 tons, 
and guarantee full power on 13 pounds of dry steam per horse- 
power per hour. The Curtis turbine will weigh 250 tons and 
guarantee 12.5 pounds of superheated steam. 
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A NEW FORM OF TURBINE DRIVE FOR SHIP 


PROPULSION. 


With the announcement a few months ago of the successful 
results obtained by Mr. George Westinghouse with an experi- 
mental helical spur gear speed reducing mechanism, designed 
by Rear Admiral Melville and J. A. Macalpine, to transmit 
6,000 horsepower, the practical application of this gear to a 
turbine-driven ship was considered to be only a matter of time. 
It is, therefore, of interest to know that Mr. Westinghouse has 
contracted with the Navy Department to furnish a turbine 
drive of this type for the new navy collier No. 8. While the 
details of this design of the turbines and reducing gear for the 
No. 8 have not yet been approved by the Navy Department, 
and consequently cannot be made public, yet the general ar- 
rangement of this gear is shown in Fig. 1. 

The collier is to be driven by twin screws, and the de- 
signed horsepower is 7,200. The new Westinghouse marine 
turbine will be used, giving in this instance an overload 
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the bearings becomes short, and the rotor is consequently stiff, 
and vibration is thus considerably minimized. Moreover, the 
high-pressure steam at high temperature is confined to the 
nozzle chamber, so that the range of temperature and pressure 
to which the casing of the turbine is subjected is much reduced, 
and consequently there is less tendency for the casing to dis- 
tort. The ahead and astern turbines have impulse elements of 
the same size, but in the latter the complement of reaction 
blading is less. The power available for going astern is, how- 
ever, unusually liberal, and the economy is sacrificed in a much 
smaller degree than is usual in marine turbine installations. It 
should also be remembered that all the propellers are available 
for going astern, which is a decided advantage. 

The impulse wheels have two sets of blade passages ar- 
ranged concentrically, the outer annulus being considerably 
narrower than the inner. When the turbine is working at low 
power one or two nozzles which discharge on the outer or 
smaller blade ring may be opened. For greater power one or 
two larger nozzles may be opened to discharge against the 


FIG. 1.—ARRANGEMENT OF TURBINE DRIVE FOR U. S. NAVY COLLIER No. 8. 


capacity of upwards of 8,oco horsepower. The power will be 
transmitted to the propeller shafts through the Melville- 
Macalpine speed-reducing mechanism. 


THE TURBINES. 


Each turbine is a complete independent unit with the high- 
pressure and low-pressure ahead and astern turbines in one 
casing. A single pipe brings the high-pressure steam to the 
turbine, and a single exhaust connection to the condenser 
suffices for the astern as well as the ahead turbine, the exhaust 
from both sections communicating with each other through the 
hollow rotor. 

The high speed as compared with that of the usual marine 
turbines reduces the number of rows of blades necessary 
efficiently to utilize the energy in the steam, and the number is 
still further reduced by making the first and largest pressure 
drop through a single impulse wheel instead of through a 
number of rows of blades of the reaction type. When the 
steam has expanded to a considerable volume it is handled 
more efficiently by blading of the latter type; but in the earlier 
stages of the expansion, where the pressures are high and the 
volumes comparatively small, the energy is extracted with a 
properly designed impulse wheel just as efficiently as it could 
be with many rows of the Parsons type of blades. The greater 
compactness, due to the use of the impulse wheel, is, no doubt, 
a valuable feature in a turbine for use on board ship. With 
this construction, as now well understood, the distance between 


into grooves in the cylinder. 


inner or larger blade ring. When maximum power is required 
all of the nozzles and both blade rings are brought into action. 
The nozzles are so proportioned, and can be operated in so 
many ways, that the entire range from minimum to maximum 
power can be covered in convenient steps without throttling 
the pressure in the nozzle chamber. In other words, the full 
expansive energy of the steam is available even when the 
vessel is running at the most moderate cruising speed. An- 
other point worthy of note is that all pipe connections are 
made to the lower half of the casing, thus enabling the cover 
to be lifted and swung back on hinges without breaking a 
single pipe joint. The most notable improvement, however, 
in the Westinghouse marine turbine is the design of the cylin- 
der blading. It is usually necessary to remove the rotor in 
order that access may be had to the blades of the lower half 
of the cylinder. 

In order to obviate lifting the rotor when inserting new 
blades, the American Westinghouse Company has _ intro- 
duced a design of cylinder blading in which the blades are 
mounted on flexible bronze strips instead of being calked 
The cylinder grooves are made 
much wider and deeper than usual, and are slightly undercut, 
leaving overhanging shoulders near the top. These blade 
strips may be slipped into the grooves, where they cut through 
into the cylinder flanges, and light springs underneath hold 
them up against the overhanging shoulders. With this design 
the whole of the cylinder blading can easily be removed and 
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replaced without unseating the rotor. Spare blading of this 
kind can be stowed in a small space, and repairs could readily 
be made at sea. The bases of these blading strips are ex- 
tended on one side, so that they project over the tips of the 
corresponding row of blades in the rotor, forming what is 
practically a removable bronze lining for the cast iron cylinder. 
As the blade strips are backed up by flexible springs, the 


clearances between the tips of the blades and the cylinder, or - 


the rotor, may be reduced to a value that would be impossible 
with rigidly inserted blades. It has been found practicable to 
assemble the turbine with the blade tips in actual contact with 
the base strips and the rotor, and to allow the clearance to 
adjust itself by actual wear. 

There are two independent valves on each unit, one for the 
ahead turbine and one for the astern turbine. These valves 
are operated by levers, and are so designed that a continuous, 
movement of either operating lever from the closed position 
successively opens all the different combinations of nozzles, 
admitting the steam in constantly increasing quantities until 
the maximum power is attained. 

‘While the turbine may be manually controlled by the engi- 
neer in accordance with instructions conveyed by the ordinary 
ship telegraph, it is possible to control it directly from the 
bridge, or from any one of several points on the vessel, by 
means of an electro-pneumatic operating gear working on the 
throttle valve levers. 


THE SPEED REDUCTION GEAR. 


The speed reduction gear can best be described by the fol- 


lowing abstract from an article published in Engineering, de- 
scribing the design and construction of an experimental gear 
designed to transmit 6,000 horsepower at 1,500 revolutions of 
the pinion per minute, the reduction ratio being about 5 to 1. 
A perspective view of the gear with the casing partly broken 
away is shown in Fig. 7. In this case the device is coupled to a 
Westinghouse double-flow turbine. 

The pinions haye 35 teeth each and the spur-wheels 176, a 
hunting-cog being introduced to equalize wear. The pitch is 
144 inches, and the pitch helices are at an angle of 30 degrees 


interaction of the teeth in contact, and not by the greater or 
lesser skill of the workman in laying out and fitting the bear- 
ings, which, moreover, even if exactly right to start with, 
could not be depended on to maintain permanently their 
alignment. The “floating frame,’ which is lettered F in Figs. 
2 to 4, is a heavy steel casting flexibly mounted in the gear- 
box and supporting in rigid bearings the pinion shaft, but in 
such a way as to allow of this shaft having a slight longi- 
tudinal freedom, so that it can slide axially to and fro within 
the frame. 


DETAILS OF REDUCTION GEAR. 


with the axis of the shaft. One wheel and pinion have, of 
course, right-handed helices, and the other pair left-handed, 
so as to eliminate end-thrust. The diameter of the pitch cir- 
cle of the large wheels is about 70 inches, and of the pinions 
14 inches. Details of the gear-box are shown in Figs. 2, 3 and 
4. These have been designed after a long and comprehensive 
study of the circumstances. which tend to interfere with the 
proper working of very broad teeth. A small pitch was 
deemed essential if a reasonable absence of noise was to be 
secured, and this necessarily meant broad teeth, in view of 
the fact that 6,000 horsepower was to be transmitted with a 
pitch-line speed of very nearly too feet per second, and with 
a limiting pressure of 453 pounds per lineal inch on the teeth. 

In order to ensure the proper working of such broad teeth, 
Messrs. Melville and Macalpine have adopted the plan of 
mounting the pinion shaft in a device which they have dubbed 
a “floating frame,” the object of which is to cause the align- 
ment and position of this shaft to be controlled wholly by the 


Fig. 2 is an elevation of the floating frame showing the 
flexible I-beams B, on which it is supported from the bed- 
plate. The pinion, it will be seen, is supported in three bear- 
ings, the center bearing dividing the tooth faces P; and P2, 
of which P; is right-handed and P2 left-handed. The large 
gear, being much stiffer, requires only two bearings. The 
floating frame is made very deep vertically, so as to be ex- 
ceedingly stiff to withstand deflection by the nearly vertical 
forces at the bearings. It is also amply stiffened in the hori- 
zontal plane to obviate deflection from the weaker horizontal 
forces. The floating frame is shown in plan in Fig. 3, while 


Fig. 5 shows the pinion shaft and the flexible shaft S by 


which it is driven. At the end of this shaft is a coupling C 
driven by the turbine-shaft 7. The axes of the gear and 
pinion are horizontal and parallel to one another when every- 
thing is in correct adjustment. But it will be evident that the 
I-beams B are virtually a hinge, and if the large gear G was 
not in place, or the coupling C connected, the axis of the float- 
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ing frame and pinion could easily be deflected in the vertical 
plane through a small angle by a slight flexure of the webs. 

The coupling consists of two flanges Ci and C2, mounted on 
the shafts T and S, and connected by two transverse links Li 
and Ls, and by a center pintle, care being taken not to make 
this restraint redundant. The shaft 7 can, therefore, only 
rotate the shaft S through the links Li, L2, but as these are 
transverse, no longitudinal forces can be transmitted. Even 
when seriously out of adjustment, the longitudinal forces are 
so small as to be negligible. The pinion, therefore, has per- 
fect ~freedom of longitudinal movement in its bearings. 
Further, the pinion is driven by the shaft S, which passes 
completely through it to the end distant from the coupling, 
where it is keyed and bolted. This shaft is so flexible that it 
imposes practically no constraint on the pinion and floating 
frame such as would prevent slight angular yield of the 
I-beams B. It is evident, therefore, that, hoth as to its longi- 
tudinal position in the floating frame and in the angular posi- 
tion of its axis, the pinion is solely under the control of the 
forces transmitted by the teeth of the large gear. 

Neglecting the very slight friction of the well-lubricated 
teeth, the total forces at the tooth contacts, indicated by B, 
E and B’, EB’, Fig. 5, will be nearly at right angles to the teeth 


For instance, under full load the flexure of the cast steel 
floating frame in the vertical plane is so slight that the end 
bearings will be lowered relatively to the center by not more 
than 1-2,000 inch. 

There is, moreover, a certain compensation for this deflec- 
tion, owing to the action of the lubricant. When the load on 
the gear is increased, the end-bearings will be forced down, 
bending the pinion and making the teeth bear harder at the in- 
ner ends J and J*. Thus more than the proper force will be 
exerted on the center bearing, and less on the outer bear- 
ings. This will at once lead to a thinning of the oil-film on 
the center bearing, and to its thickening on the outer bearings. 
As the total thickness of the oil-film is more than twice the 
yield of the outer bearings, this change in the thickness of 
the film will go far to compensate for the elasticity of the 
floating frame. 

Given that the axes of the gears are parallel to start with, 
the action of the teeth will, it is claimed, force the axis of 
the pinion into exact alignment with that of the large gear, 
provided that in the flexure of the I-beams supporting the 
floating frame the pinion shaft tilts in a vertical plane parallel 
to that containing the axis of the large gear. If there were no 
floating frame, and all bearings of the pinion and gear were 


FIG. 7.—MELVILLE AND MACALPINE'S REDUCTION GEAR CONNECTED TO WESTINGHOUSE TURBINE 


at B and B’; that is, they will be at 30 degrees to the vertical. 
Hence the two parallelograms of forces shown will be simi- 
lar. Now the horizontai forces at B D, B* D* are the only 
axial forces acting on the pinion. If these are not equal, the 
pinion will at once shift longitudinally, which it is free to do, 
till they are equal. The two parallelograms of forces then 
become equal to one another in every respect, and the vertical 
force B F is equal to the vertical force B* F*. But besides 
this longitudinal movement of the pinion, the frame in which 
it is mounted is free to rotate about the center point O by 
flexing the I-beams. Hence it follows that the moment of 
the vertical force B F about O must be equal to that of B* F* 
about the same point; and as B F= B* I’, the arms of these 
levers O B and O B* must be equal. Thus it is claimed that 
not only will the total forces on the teeth Pi and P2 be equal, 
but the distribution will be so similar that the centers of pres- 
sure B and B* will be similarly placed. 

This, it is contended, practically assures a good distribution 
of pressure under all conditions of load. For, by sufficient 
running of the gear, it may readily be assured for one par- 
ticular load; and if the pinion and floating frame are made 
sufficiently stiff, this condition will not be seriously changed 
.by increase or decrease of load. The strength of both pinion 
and floating frame is far in excess of that requisite to sus- 
tain the maximum forces to which they will be subject, and 
then dimensions were made such as to give ample rigidity. 


cast in one bed-plate, the longitudinal dimensions remaining 
unchanged, an error of alignment of the axes in the vertical 
plane not exceeding 1-1,000 inch in the length over the bear- 
ings would entirely upset the uniform distribution of the pres- 
sure along the faces of the teeth. Hence, with the most care- 
ful work, the above assumptions may not be fulfilled with 
sufficient accuracy. Even if they were exactly fulfilled when 
the gear was first completed, inequality of the side wear of 
the bearings might cause the axes to stand at a sensible angle 
in the horizontal plane. Provision is made for measuring 
such errors of alignment. 

As to the effects of the elastic strains of the teeth and 
shafting, steel gears of 14-inch pitch are commonly run un- 
der a load of 1,000 pounds per inch of tooth face at ordinary 
pitch-line speeds. As all gears are liable to errors of align- 
ment, this average pressure actually means that at times there 
will be a maximum pressure very much greater. In the gear 
under discussion the highest mean value used is less than 500 
pounds per inch of tooth contact. Suppose then that by errors 
of alignment the actual value varied from zero to 1,000 
pounds per inch, which is far within the disturbance occur- 
ring in ordinary gears. It may be shown that the yield of 
these teeth under 1,000 pounds per inch is such that the dis- 
tribution of pressure would close up an opening of contact of 
nearly I-1,000 inch. Errors of erection will be exceedingly 
minute, so that the only errors to be avoided are those due to 
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unequal horizontal wear of the bearings. Any unequal verti- 
cal wear will be compensated for by slight tilt of the floating 
frame. As the forces on the floating frame are inclined to 
the vertical at only a small angle, vertical wear will take 
place much more quickly than horizontal; and as the inequal- 
ity of the wear will usually be but a small fraction of the 
total wear, it would be almost impossible for any very sensi- 
ble angular error in the horizontal alignment, such as as- 
sumed above, to creep in before the bearings were worn down 
a long way vertically, and ready for renewal. 

Involute teeth have been used, as they give excellent results. 
But they have also the well-known property that if, through 
wear of the bearings or errors in the original setting up, the 
axes are somewhat farther apart than designed, the teeth still 
run true, and there is no “opening of contact.” This does not 
hold with any other form of teeth. Hence the solution pre- 
sented by the floating frame with inyolute teeth is unique. 

From the foregoing it will be seen that the elasticity of the 
I-beams allows freedom of movement of the axis of the pin- 
ion and floating frame in the vertical plane. But by warp- 
ing the webs of these beams the axis of the floating frame 
might also turn slightly in the horizontal plane. It is, of 
course, many times more rigidly mounted against this dis- 
placement than against that in the vertical plane, but still the 
rigidity is by no means complete. It may appear that this is 
not specially important, as an angular displacement in the 
horizontal plane, even if of measurable amount, causes no 
important disturbance. But that is not the only considera- 
tion, as the question then arose as to whether with freedom 
of rotation both in the vertical and horizontal planes the 
position of the axis of the floating frame would be stable or 
unstable; that is to say, if forcibly displaced from exact align- 
ment to a small angle in the horizontal plane, will the forces 
at the tooth contacts tend to bring it back to perfect align- 
ment or to further displace it? By consideration of the 
slight changes of direction of the forces at the tooth con- 
tacts produced by such displacement, it can readily be shown 
that, with involute teeth, the position of the axis of the float- 
ing frame is unstable, and a slight displacement arising from 
any cause will tend to increase. With the I-beams alone, 
therefore, there might arise excessive horizontal errors) of 
alignment, and trifling causes might produce sudden and vio- 
lent changes of the horizontal error, either of which effects 
would endanger the whole mechanism. The floating frame 
has therefore been deprived of all freedom of motion in the 
horizontal plane by means of two horizontal struts standing 
transversely between the floating frame and bed-plate. Ob- 
viously these struts in no way interfere with the freedom of 
movement of the floating frame in the vertical plane. Where 
they bear in the bed-plate there is an adjusting and locking 
mechanism which greatly facilitates the true setting up of the 
floating frame, and is to be seen in the perspective view in the 
front of the bed-plate, near the end next the turbine. 

The only condition which could cause serious disturbance 


of the tooth pressures is an excessive heating of the pinion 


above the temperature of the gear. .But the design provides 
for a copious application of lubricating and cooling oil, espe- 
cially to the pinion, which has most tendency to heat. The 
cover, also, is so arranged as to draw in air at the ends at 4, 
Fig. 4, by the fan action of the gears, and discharge it by 
openings (not shown) to the right of this cross-section. Be- 
sides, water can be circulated, by means only partly shown in 
the figures, between the pinion and the flexible shaft S. 

At 1,500 revolutions per minute of pinion and 453 pounds per 
inch of tooth contact, the gear will transmit 6,000 horsepower. 
The pitch-line speed would then be 5,500 feet per minute, and 
the mean speed of sliding about one-tenth this, or 550 feet per 
minute. 

Similar gears could be applied to any speed of ship. This 


International Marine Engineering 


APRIL, IQI10. 


design would then be of the correct power for the Dread- 
nought, and applied to her, it is claimed, would save fully 50 
percent of the weight of her turbines, besides reducing boiler 
weights, since both turbines and propellers would now be of 
considerably enhanced efficiency. 

Increasing, by the law of comparison for similar machines, 
the dimensions and power of the present design, from 6,000 
horsepower, a size is obtained suitable for the Mauretania 
with three large screws of the same total power as the present 
four-screw ship. Here, again, the weight of the turbines 
would, it is claimed, be halved, as also the engine-room length. 
The boilers also, as in the Dreadnought, would, it is consid- 
ered, be materially reduced. . 

In Fig. 8 the upper views represent the Mauretania thus 
modified, as compared with the existing arrangement shown in 
the lowest of the three views. For warships the saving effected 
by such a gear should, it is claimed, be considerable, especially 
at cruising speeds. The Mauretania is supposed to be capable 
of developing 70,000 shaft horsepower. Even the compara- 
tively low speed at which these turbines run is too high for 
maximum propeller efficiency. It is hardly possible, it is esti- 
mated, that the propeller efficiency exceeds 55 percent, which 
means that the actual effective propelling power is only about 
38,500 horsepower. At a lower speed of revolution, well within 
the capabilities of the reduction gear, it is claimed that a pro- 
peller could be made that would have an efficiency of not less 
than 65 percent. With this improved efficiency, the shaft horse- 
power required for the same effective propelling power 
would be somewhat less than 57,000, a saving of almost 
15 percent. This means that without sacrificing in the smallest 
degree the remarkable speed of these vessels, the boiler equip- 
ment could be reduced about one-seventh, as well as the 
amount of coal burnt on each voyage. This would obviously 
not only result in a very marked saving in capital investment 
and operating expenses, but would add many tons to the 
cargo-carrying capacity and add considerably to the earning 
power. But, it is contended, this estimate, large as it is, is still 
too modest. With the turbine: and propellers direct connected 
so that they both revolve at the same speed, not only is it 
necessary to<sacrifice the efficiency of the propeller but the 
efficiency of the turbine as well. For equal efficiencies in any 
two turbines the number of rows of blades is, roughly speak- 
ing, inversely proportional to the square of the respective 
peripheral speeds of the rotating elements. The peripheral 
speed of the rotating elements in the turbines of the Maure- 
tania and Lusitania is only about one-third of the speed com- 
mon in large turbines used on land. This would mean that to 
obtain the efficiencies common to the latter the former would 
require approximately nine times as many rows of blades, 
which would make a machine of prohibitive length. To main- 
tain the same speed of revolution and increase the peripheral 
speed of the turbines of these vessels to the point common in 
land practice, the rotors would have to be nearly 4o feet in 
diameter, which is manifestly beyond the shadow of possibility. 

It is believed that the steam consumption of the turbines of 
the Mauretania and Lusitania cannot be less than 14.5 pounds 
per shaft horsepower per hour, while it has been demonstrated 
that turbines of similar capacity, operating at speeds which the 
reduction gear makes possible for marine service, the steam 
consumption does not exceed 11 pounds per shaft horsepower 
per hour. This means that the boiler capacity could be further 
reduced from the first estimate of 60,000 horsepower to about 
45,000 horsepower; and it is claimed the over-all efficiency of 
the installation would be sufficiently improved to result in a 
reduction of over 35 percent in the coal consumption. It 
has been reported that the coal consumption of these 
vessels is 4,700 tons per voyage. Taking coal at $3.25 (13/6.5) 
per ton, the saving in coal alone would be $5,300 (£1,060) per 
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voyage, to say nothing of the smaller cost of wages. The in- 
creased cargo capacity resulting not only from a reduction of 
over 1,600 tons in coal, but also from the greatly reduced 
weight of the equipment and the space necessary for it, is an 
asset the value of which is difficult to estimate. A great deal 
more might be said about the advantages which his gear is 
claimed to have, but the above is sufficient to show that they 
are by no means negligible. 


RESULTS OF TESTS. 

The experimental gear was tested by means of a specially 
designed hydraulic absorption dynamometer, by means of 
which the measurement of the power output of the gear was 
accurately obtained. To measure the power input it was 
necessary to determine accurately the horsepower of the tur- 
bine. This was done by taking advantage of the fact that as 
long as the speed and exhaust pressure are maintained con- 
stant the absolute inlet pressure of commercial dry steam at 
any instant is a very accurate measure of the brake horsepower 
the turbine is developing. By substituting for the reduction 
gear a dynamometer connected directly to the turbine shaft, 
and operating the turbine at a fixed speed and with a constant 
vacuum in the exhaust pipe, the inlet pressures corresponding 
to different loads at this speed were determined, and the tur- 
bine thus calibrated. A check on this method of determining 
the power input to the gear was afforded by the measurement 
of the heat appearing in the oil used for lubricating the gear. 
Of course, the loss of power in its transmission by the gear 
appears as heat in the oil, and this can be determined with a 
degree of accuracy, the only source of error being the heat 
radiated from the gear casing and from the oil piping. 

By these methods the efficiencies of the gear when trans- 
mitting different quantities of power were found to be con- 
sistent and uniform, ranging from 98.5 to 99 percent. 


Dutch Marine Suction=Gas Plants. 
BY F. MULLER VAN BRAKEL. 


The financial calculations in the November issue on working 
cost of marine suction-gas installations, as compared with oil 
and steam plants, close with tables showing the yearly costs of 
different-sized ships and engine plants. The yearly costs for 
the ships have no influence on the comparison, and might have 
been omitted so far as it concerns this point. They are only 
given to show the financial influence of the ship relatively to 
the costs of engine and fuel. To get at the total yearly costs, 
wages and harbor duties should be added. For the 120-ton 
boat this would be: Skipper, $400; 1 man and 1 boy, $325; 
harbor duties, $30; total outlay for ship, $598 + $400 + $325 -+ 
$30 = $1,353. For the 300-ton ship the total yearly outlay 
would be: Skipper, $400; mate, $250; 2 men and 1 boy, $525; 
harbor duties, $70; depreciation, etc., $1,092; total, $2,337. 

To compare gas with steam or oil it suffices to give the total 
outlays for engine and fuel. It should be observed that the 
120-ton gas motor boat has a disadvantage of 3% tons cargo 
capacity against the oil-motor boat, while the 300-ton gas boats 
have an advantage of 17 tons against the steam boats. For 
the greatest part differences originate in the producer installa- 
tion weights for the 120-ton boats, and in the smaller quantity 
of fuel necessary for 100 hours’ steam. 

The loss caused by this decrease of cargo-carrying capacity 
may be expressed in dollars, the assumption being made for 
this case, as for all’ former calculations, that the ships are 
plying in Dutch waters, under conditions of freight and prices 
usual in Holland.’ The mean length of) voyage ‘iis’ taken to be 
fifty hours, giving $1 freight per ton, as is the case in several 
trades. The 120-ton gas boat loses 3% tons = $3.50 per voy- 
age — $7 per 100 hours. The 300-ton steamship loses 17 tons 
— $17 per voyage = $34 per 100 hours. These losses should be 


added to the working costs, which gives the following results: 


116-rTON GAS BOAT VS. 120-TON OIL BOAT. 
1,100 Hours Yearly. 1,800 Hours wee % 
i 


Yearly Cost for Gas. Oil. Gas. b 
IDKabYS Goooobuso000 $460 $244 $513 $275 
Biel! eyeerstetsicaet retest 110 477 178 780 
(CAFO) IES conoodut 17 3 “126 miele 

Total outlay. $647 $721 $817 $1,055 
823-TON GAS BOAT VS. 800-TON STEAMER, 
1,100 Hours Yearly. 1,800 Hours. 3,000 Hours. 

Yearly Cost for Gas. Steam. Gas team as. team. 
Engine ........-: $1,569 $1,095 $1,569 $1,095 $1,569 $1,095 
IDE! oocopoocco00 300 590 510 965 850 1,610 
Cargonlossieracrererere eens 874 Wan 612 1,020 

Total outlay.... $1,879 $2,059 $2,079 $2,672 $2,419 $3,725 


It will be seen that the result is depending to a great degree 
on conditions of yearly sailing, hours, full prices, ete. To 
judge on the advisability of fitting gas, steam or oil engines in 
a. given ship for a given trade, an exact calculation should be 
made, taking into consideration the following points: Fuel 
consumption, fuel prices, yearly sailing hours, engine prices, 
freights and engine weights. 


HYDROGEN IN THE GAS MIXTURE. 


From the editorial comment in the October issue it appears 
that some American engineers are not convinced of the ad- 
vantage of introducing hydrogen into the gas mixture of suc- 
tion gas plants. 

First of all may be pointed out the practice in Germany, as 
in no country has the suction-gas industry developed to 
such an extent. The fact is that, without any exception, the 
general practice is to introduce hydrogen into the mixture. 

A well-known authority on these questions may be quoted, 
viz.: Hugo Giildner, author of that unique work Das Entwer- 
fen und Berechnen von Verbrumingo motoren. On pages 518, 
510, 533 and 586 he writes: 

“In the power gases carbonic oxide and hydrogen are the 
real combustible elements. For the motoric combustion both 
of them have good and bad qualities, which should neutralize 
each other in the mixture. The question: Does the motor 
manufacturer want more CO or more H2 in the gas mixture? 
is answered by Kutzbach in the following way: (Zeitschrift 
des Vereines Deutscher Ingeneure, 1905, page 238.) 

“Hydrogen, when compared to carbonic oxide, appears to 
have the following qualities: 

“1 Its igniting temperature -is considerably lower. 

“5. Its igniting velocity is thirty times as great. 

“2 Tt mixes with the air more rapidly. 

“4. Tt will still burn in an abundance of air where CO will 
not burn any more.” 

The presence of H, therefore, decides on the form of the 
diagram and on the highest allowable temperature of the 
cylinder liner; small variations in the quantity of H are of 
great influence on the igniting velocity and so on the motor 
power. The motor manufacturer, therefore, says: “Not too 
much H, to prevent the engine getting too sensitive; not too 
little H, to assist the slow CO, which will occasionally burn so 
slowly as to give diagrams of triangular form. Sometimes it 
is still burning when the exhaust is done and new gas is ad- 
mitted, igniting this and thus causing violent explosions. 

Power gases from coke and anthracite, respectively, are con- 
stituted as follows: (E. Meyer, Zeuitscr. d. V. D. T., 1895, 
page 1540; 1896, pages 1239 and 1304.) 


PERCENTAGES OF THE VOLUME. 


Coke Anthracite. 
SOD ODO UOOD COU HOOD UODDOUBPOOOOOO00000060 27.6 16.6 
Hoo Ooo DObO COUR OOOORSCOODODDRbKON0R aii 24.2 
SHO OU HAND DAOHOD0COOOOODDOO 4.8 11.3 
SHOUddDOOKOGHOGODOOOODODND0N 4 2 
NA a bidoauoo ee bob noo D0 ORDO OUSCOOG000000 58.6 45.9 
100 100 


The heating 


power of these different elements in 1 cubic 
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meter (35 cubic feet) of anthracite gas of a commonly-used 
mixture is as follows: 


Percentage of Percentage of the 


the Volume. Calories. Heating Power. 
(CO)s5onanKGodtanssaners 23 700 56 
Ibl aooaooeeeoe ono Sees 18 465 37.2 
(CO}ioonocadacuceastene 6 0 ee 
Clalit oobmomoeoo oooh ae 1 85 6.8 
INP rat orersnc cic ster teleuerexe 52 0 9000 
100 1,250 100 


Apparently the hydrogen has a great influence on the heat- 
ing power of the gas, especially in anthracite gas; which may 
contain as much as 24 percent H, more than half the heating 
power may be given by the hydrogen. 

Thus it is theoretically proven that it is advantageous to in- 
troduce a great quantity of steam into the producer. Prac- 
tically it is profitable, too, because it prevents the baking ot 
slags and the burning through of the internal-firing apparatus. 

Too high a percentage of H, however, causes violent ex- 
plosions in the cylinder. Very few motors can endure 15 to 
20 percent H in the gas; that is, 7 to 10 percent in the gas-and- 
air mixture which enters the cylinder; usually a troublesome 
knocking begins at Io percent H in the gas. Moreover, the 
reduction of H2O to H» and O: takes a good deal of heat, 
which means a decrease in temperature in the producer, thus 
favoring the forming of CO2 at the cost of CO. Higher per- 
centage of H2 thus always means more CO, and less CO, which 
may be seen, too, from the table above. 

The best plan for every individual motor is to give as much 
water to the producer as the motor will endure. 

The objection that the burning of H» to H2O in the cylinder 
may form drops of water that may settle on the igniter, and 
so prevent the ignition, is answered best by pointing to the fact 
that H2O formed always leaves the cylinder as steam. (Giild- 
ner, page 580.) Only when the cylinder liner is still cold at 
starting might water condense on the igniter. To prevent this 
the motor should be started on gas without hydrogen, and only 
when the motor has been going for some time should the water 
and steam cocks leading to the producer be opened. 


Institution of Naval Architects. 


The 1910 session of the Institution of Naval Architects was 
held in the hall of the Royal Society of Arts, John street, 
Adelphi, March 16, 17 and 18. The following papers were read 
and discussed: 

MARCH 16. 


“The Battleship of the Future,” by Rear Admiral R. H. 
Bacon, D. S. O., C. V. O. Associate. 

“Report on the Progress of the National Experimental 
Tank,” by R. T. Glazebrook, D. Sc. F. R. S. 

“An Account of the Society for the Improvement of Naval 
Architects,” by A. W. Jones, R. C. N. C. Member. 


MARCH I7 (MORNING SESSION). 


“Experimental Investigations of Weight and Thrust Deduc- 
tion Values,” by W. J. Luke. Member of Council. 

“Some Considerations Regarding the Phenomena of Pro- 
pulsion,’ by Prof. J. B. Henderson, D. Sc. 

“Model Screw Propeller Results: a Comparison,” yy IE, 183. 
Abell, R. €. N.C 

“A New Method of Ascertaining'the Weight of Cargoes on 
Board Ship,’ by A. Murray. Member. 


EVENING SESSION. 


“Motor Life Boats of the Royal National Lifeboat Institu- 
tion,” by J. R. Barnett. Member. 

“The Application of Internal Combustion Engines to Fishing 
Boats and Other Commercial Launches,” by Linton ~ Hope. 
Associate. 
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“The Substitution of the Electric Motor for Marine Pro- 
pulsion,’ by W. P. Durtnall. 


MARCH 18, 

“The Application of the Marine Steam Turbine and Me- 
chanical Gearing to Merchant Ships,” by Hon. C. A. Parsons, 
C. B. F. R. S., D. Se. Vice-president. 

“Note on the Measurement of Shaft Horsepower,” by Prof. 
B. Hopkinson, M. A. D. Se. Associate. 

“The Brittleness of Mild Steel Due to Nitrogen,’ by C. E. 
Stromeyer. Member of Council. 


Lubrication of Marine Steam Engines. 

In one of the recent issues, a correspondent wonders how 
marine engines can be run without cylinder oil and not injure 
the cylinder walls or piston packing. 

There is not a boat in the United States navy, from the 
battleship down to the 30-foot launch, that uses cylinder oil or 
compound, direct to the cylinder or valve chamber, either in 
the main engines, or auxiliaries, ventilating, force-draft, re- 
versing. The piston rods on the main engines are swabbed 
at regular intervals, not with the idea of getting oil into the 
cylinder, but to save the packing in the stuffing-box and keep 
the rods tight. When a ship anchors for over a week in port, 
it is customary to remove cylinder heads and valve-chest 
covers, and swab the bearing surfaces with vaseline. 

If the main engines are fitted with D-slide valves, of the 
ordinary or double-ported type, they are, as a rule, if large and 
heavy, connected to a balanced piston on top. This balance 
chamber is practically an inverted dashpot, with the bottom of 
the piston exposed to the atmosphere, whereas the clearance 
on top of the piston is connected to the condenser. The 
average vacuum carried is 26 inches. This balanced chamber 
is designed large enough to remove the “dead” weight from 
the eccentrics and link block. 

To reduce the excessive friction on the valve space, with this 
type of valve, there is fitted on the back of the valve a brass 
or composition ring, secured in such a manner as to be steam- 
tight on the back of the vaive at all times. The inside of the 
ring is connected to the condenser by a small pipe. In the 
United States navy, steam, in itself, is sufficient lubrication for 
internal wearing surfaces—F. Caldwell in Power and the 
Engineer. 


New Steamers in New York Harbor. 

The Walters-Colver Company, West Brighton, Staten Island, 
N. Y., have on their building ways two new steamers for the 
City of New York, Department of Correction. The hull of 
the Riker Island, the first of these two, is about completed, and 
the launching will take place shortly. The Riker Island will 
be a wooden vessel throughout, 8r feet on deck, 75 feet 10 
inches on loadline, 20 feet beam and 8 feet depth of hold. She 
will have a draft of 5 feet, and develop a speed of 12 miles an 
hour. This steamer will be equipped with a flue and return- 
tubular boiler, carrying 150 pounds pressure per square inch; 
a vertical inverted compound surface condensing engine, with 
cylinders 9 inches by 20 inches diameter by 16 inches stroke, 
designed to develop 225 horsepower. The vessel will be 
lighted throughout with electricity. 

The second steamer is to be called the Hartz Island; length 
on deck 72 feet, on loadline 65 feet, width 17 feet, and depth 
of hold 8 feet, with a draft of 4 feet 6 inches. She is designed 
to develop a speed of 12 miles an hour. Her boiler and engine 
will be similar to those of the Riker Island, but somewhat 
smaller, and designed to develop 150 horsepower. Both the 
Riker Island and the Hartz Island are to be used for passenger 
and freight service between the various institutions connected 
with the Department of Correction. 
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VANADIUM STEELS 


The Various Types 


You are making something out of steel. You want 
the best possible material for a certain service. Perhaps 
you're not a chemist—not a metallurgist—don’t want to 
bother with tests, analyses, theories. And yet you do 
want better steel—have been looking for it, spending money 
in experiments, losing money in failures. And now, when 
your credulity is getting thin, you won’t look at anything 
but facts; won’t accept anything that hasn’t made good. 
You’re going to be sure it will make good again—every 
time—always. And it must make good for your particular 
purpose. 


We have perfect confidence in Vanadium Steels. Our confidence is built on years of 
experimental work, and hundreds of remarkable actual results covering all applications from 
small springs to armor plate. Vanadium gives to the whole range of steel products greater 
efficiency, longer life, more strength, increased safety and less weight. It is an alloy that rein- 
forces and tempers the influence of other alloys used with it in high grade steels. It enables 
the trained metallurgist to obtain a specific steel for a specific purpose. 


No single type of steel is best for all uses. Vanadium Steels are made in many types— 
with varying chemical contents for special applications. Vanadium Steels are sensitive to intel- 
ligent heat treatments and show astonishing results. In our subsequent announcements we will 


explain each type in full, its composition, heat treatment, physical properties and applications. 


This information 1s the result of years of careful study and experiment, and you, as a 
user of steel, will be able to profit from studying it. 


If you have any special problems to solve, our Department of Engineering and Tests 
will be able to help you. Write us. Booklets—illustrated and descriptive—free. 


AMERICAN VANADIUM CO. 


318 Frick Building, Pittsburgh, Pa. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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VANADIUM BRONZE BELLS 


Va NADIUM | BRONZE 2 STANDARD | 


Listen to this Test 


Letter from Company using thousands of large bells annually. 


“In response to your request would advise that the six sample Vanadium Bells 
have been received, machined up and proved very satisfactory. 

“After mounting and testing for sound, we determined that these bells have a 
clearer and much better tone than any bell which we have heretofore examined. 

“The physical test of these bells showed remarkable results and were superior in 
every respect to the bells made from our own mixture, 82% Copper and 18% Tin. 

“The Vanadium Bell was struck 12 blows with the face end of a sledge hammer 
at ‘A’ (as marked in above sketch) without any evidence of failure. It was then struck 
30 blows at ‘B’ without any evidence of failure. ‘The bell was then placed under the 
steam hammer and distorted in the shape shown in above sketch without any evidence 
of failure. 

““The bell made from our standard mixture was struck 12 blows with the face end 
of a sledge hammer at ‘A’ without any evidence of failure. It was then struck twice 
at ‘B’ with the peen end of the sledge and cracked at the second blow. ‘The bell 
really cracked with one blow, as the first blow scarcely nipped the edge of the bell, 
while the second bow, which was a true one, cracked the bell to the extent shown 


in sketch IN@, 2 | 


Write for our booklet on ‘“Vanadium Metals in Marine Construction.” 


VANADIUM METALS COMPANY 


Frick Building, Pittsburgh, Pa., U. S. A. 


Foundry, East Braintree, Mass. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS.* 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries 
Breakdowns at Sea and Repaits. 


Repairs to a High=Pressure Piston Rod. 


On Oct. 19, 1909, the U. S. S. Annapolis returned to port 
after a hard run in a gale with heavy seas, and a heavy knock 
developed in the high-pressure engine. Upon investigation it 
was found that the threaded end of the high-pressure piston 
rod, which screwed into the cross-head, had become so loose 
and worn that it could not be made tight again by the clamp- 
ing bolts. As there was no spare rod available, the following 
repairs were made (see sketch). 

A taper hole having been bored in the end of the piston rod 
to nearly the entire depth of the thread, a finished steel plug 
of the same taper was fitted to within 1%4 inches of the bottom 
of the hole. This plug was a few inches longer than the depth 


» 
\Set Screws7 


THREADED PORTION OF PISTON ROD WITH TAPER PLUG INSERTED. 


of the hole to facilitate its extraction. The rod was now 
heated slightly over a charcoal fire and the plug driven home. 
This expanded the threaded end of the rod 1/32 inch. 

Having extracted the first plug, a second plug finished to 
the new taper in the rod was fitted to within 11% inches of the 
bottom of the hole and again driven home and allowed to 
remain in place while the rod was cooling. This plug was then 
faced off and secured by two set screws. The second opera- 
tion expanded the rod another 1/32 inch, so that the diameter 
of the rod was now increased 1/16 inch, which was found 
sufficient to refit the thread and make it tight in the cross- 
head. 

After the repaired rod was installed, work was commenced 
at once to manufacture a new high-pressure piston rod. A 
bar of machinery steel 614 inches in diameter was used. A 
piece 4 feet 6 inches long was hack-sawed off, put in the lathe 
on board the ship and a new rod was successfully turned 
down, tapered and threaded ready for use by the ship’s force 
in 64 hours. JouHn F. Green, 

Tutuila, -Samoa. Machinist, U. S. N. 


Loss of Vacuum in a Marine Condenser. 


The usual causes which lead to a loss of vacuum in a con- 
densing engine are well known to the ordinary marine en- 
gineer, and the most usual points to which he is accustomed to 


* We pay for these articles. 


look in the event of a partial or total failure of vacuum are 
leaky cylinder glands, broken air-pump valves, broken cir- 
culating pump valves, cracked castings, which allow air to 
enter into the condenser, and leaky joints between the con- 
denser and pumps. These and other causes produce by far the 
greatest number of failures of vacuum, and their treatment 
is a matter of standard practice. 

It has, however, been known that engineers have occasion- 
ally had a greatly reduced vacuum and have naturally gone 
over all the above defects without finding anything wrong. 
It may be worth pointing out that such failures sometimes 
occur through deterioration in the condenser itself. As 
a last resource it is advisable to examine the division plate 
in the water-box of the condenser, as it is sometimes found 
that this has been partly or wholly carried away, and conse- 
quently the water, instead of passing through the tubes, goes 
straight through the water-box from inlet to outlet, and there- 
fore the tubes of the condenser are surrounded by stagnant 
water, which rapidly becomes so hot as to have no effect upon 
the steam passing. 

This trouble is, of course,.a rather serious matter, but a 
temporary repair can very easily be accomplished by fixing 
and shoring a wooden division plate made of a plank of soft 
wood about 2 inches thick and a length equal to the hori- 
zontal width of the interior of the water-box at the point 
where the division plate should be. It will be found that by 
firmly choking this in the first instance the water will cause 
it to swell and make it fit tighter, if anything, than ever be- 
fore. This repair is, as a matter of fact, sufficiently good to 
be permanent, as the duration of life of wood under such 
circumstances is long. It is advisable, however, to obtain a 
new condenser cover with a new division plate at the end of 
the voyage. The repair is, however, worth mentioning, as it 
only takes at the outside 30 minutes to effect it, and it will 
give no further trouble throughout the voyage. 


Glasgow. Bert Hatt, 


Crosshead Troubles. 


The crosshead shoes of marine engines do not give much 
trouble, and when the rubbing surfaces are well lubricated 
they do not require much attention. Formerly crossheads 
were usually provided With brass shoes, but now, as a rule, 
the slippers are of cast steel, lined with white metal, which is 
quite satisfactory, though good results may also be obtained 
when the shoes are of cast iron, thus making both of the 
rubbing surfaces cast iron. The latter arrangement requires 
more oil than white metal on cast iron, but it wears less. Fre- 
quently, however, cast iron! will give trouble where white 
metal will not, as evidenced by the following incident: 

The crossheads.of the compound engine of the steamer /V 
were constructed as shown in Fig. 1, the cast-iron shoes run- 
ning on cast iron guide plates. On the trial trip the cross- 
head warmed up; as too little oil was used on the rubbing 
surfaces. It was found impossible to cool the crosshead by 
using as a lubricant oil mixed with white lead, which is usu- 
ally found an excellent help when a bearing or sliding sur- 
face is heated. The crosshead soon became so hot that sparks 
could be seen on the guide plates, and, after some revolu- 
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tions, the engines stopped entirely. It was found necessary to 
take off the shoes, which proved a rather laborious job, since 
it was necessary to take the cylinder cover off and unscrew 
the piston, in order to lower the rod below the sliding plate, 
so that the screws which fastened the shoes could be 
loosened. After this was done several hard places were 
visible on the shoes and these were cut away. Subsequently 
everything was put back in place and the engine again started, 
The same shoe has given the same trouble three or four 
times since then, 

From the foregoing it is evident that this form of cross- 
head is not the best one, since once it becomes warm it will 
swell and the friction will then be greater, so that the tem- 
perature will again become higher and so on till the cross- 
head grips between the columns. 
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rods fell down on the floor plates, which were damaged, and 
the eccentric rods were also bent. The builder of this engine 
always after this lined the eccentric rings with white metal. 
Cases are seldom found where cast-steel slippers are run- 
ning on cast-iron guide plates, but the writer knows of sey- 
eral engines in which this construction is used, and it may be 
strongly recommended, as it has never given any trouble. For 
crossheads of the shape shown in Fig, 1, it is, of course, 
necessary to use white metal on the astern side. ID), IK 


Internal Feed Pipes. 


The boiler of a small tug (an ordinary Scotch, with a single 
furnace) had been troublesome for a long time through 
priming badly—almost continuously with dirty or sea water. 


After this experience the builders of these engines lined 
the shoes with white metal on both sides. This effectually did 
away with the heating of the crosshead, but the wear was 
greater, so the construction finally arrived at was to line the 
astern shoe only with white metal. This prevented the cross- 
head from gripping, but, at the same time, the wear was 
small, 

Cast iron on cast iron in the form indicated in Fig. 2 gives 
no trouble, but many engine builders object to it and pour 
white metal in the shoes flush with the cast iron, as shown in 
Fig. 3. This is not at all necessary, but in settling the ques- 
‘tion of whether white metal should be used or not, the pos- 
sible damage should be considered if the rubbing surfaces 
should grip, and it must be borne in mind that this cannot 
occur if.one of them is lined with! white metal. 

The writer knows of at least one case in which the ec- 
centric rings were not lined with white metal. On the trial 
trip of the vessel one of them gripped on the eccentric 
sheaves, causing the breaking of the drag rods and drag rod 
lever and the bending of the valve rod.. The links with the 


Cast Iron 


White Metal 
VARIOUS TYPES OF MARINE CROSSHEAD SHOES. 


The main check valve was on the front of the boiler at about 
the level of the center line of the furnace and had no internal 
pipe, the boiler being too small for a man to get down be- 
tween the tubes and shell to fit one. 

The valve was taken from the front and fitted on the back 
of the boiler and an internal pipe fitted, with one row of holes 
having about 25 percent more area than that of the pipe. 
The pipe was fastened so that the water was delivered to- 
wards the front or smoke-box end of the boiler. We found 
the position of these holes a very important matter, as by 
giving the cross-pipe half a turn, to make it discharge to- 
wards the combustion chamber, the boiler primed again so 
much that the boat had to pull up, and we had to lower the 
steam and fix the pipe to discharge as at first. Ever since it 
has been found to be practically impossible to make her 
prime. 

In another steamer, the check valve was on the side of the 
shell, about level with the third row of tubes from the top— 
no internal pipe was fitted. As there was always a certain 
amount of dirt among the tubes opposite the check, we de- 
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cided to fit a pipe similar to the first case; and on opening the 
boiler about ten weeks afterwards we were pleased to find it 
much cleaner than usual everywhere (the engineer said dirt 
had shifted that he had been trying to get rid of ever 
since joining the ship), all the loose dirt being heaped up 
on the bottom of the shell at the back end, as shown in 
Fig. 1. 

In several steamers having to make up with river water, 


Water line 


Seale ete) - 
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FIG. 


which is always more or less dirty, and makes a lot of hand- 
scaling necessary, their internal pipes were altered to the 
plan described above, and in every case the result was the 
same; the boilers in a few months becoming uniformly clean 
everywhere, and all the loose dirt being found heaped up at 
the back end of the bottom of the shell. 

Of course an internal feed pipe is no novelty, most steamers 
now have them, but its arrangement is deserving of a little 
more study than is usually bestowed upon it. In the previous 


examples, each pipe as originally fitted was discharging, so 
that the circulation was checked instead of assisted, and when 
the boilers were emptied a lot of hard scaling was always 
done, but after fitting the pipe as shown in Fig. 1, hardly more 
than a brushing out was required. I think the best place for 
the cross-pipe is a little less than half the length of tubes 
from the front end. 

For a double-ended boiler, something like the arrangement 
shown in Fig. 2 would be suitable; and it will be found that 
the result obtained will fully repay the expense of fitting. It 
is necessary to see that plenty of well-fitting hangers are used 
to support the pipes. DRaAzit. 

New Zealand. 


A Broken Injection Pipe. 


It is not altogether an easy matter in making repairs in a 
marine-engine room, where space is very restricted, and very 
often time is precious, to exercise the right amount of care 
in order to secure that no damage is done during the opera- 
tion. In one instance, the engineer on board a vessel had been 
overhauling the condenser, and was putting the door on, when 


Pipe end 
closed 
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the chain sling on which the door was hanging snapped, and 
the door came down suddenly, struck the copper injection pipe, 
and stuck there. As it was impossible to take the pipe out and 
send it ashore in order to have a patch put on, the position 
was a bit serious. There was a very nasty gash in the pipe, 
passing three-quarters of the way round its circumference and 
measuring about 1%4 inches in width. As the pipe was 12 inches 
diameter, it was a job which required a certain amount of 
care in handling in order to effect a working repair. In order 


to allow the ship to proceed on her voyage the gash in the pipe 
was, first of all, lapped with canvas, so that the gap was com- 
pletely covered all the way round, with a wide margin on 
either side. A box cradle was then made so as to go round 
under the pipe and passing well up the sides, a clearance of 3 
inches all round the pipe being left. Into this space was 
run a mixture of Portland cement, with a bit of soda in it in 
order to stiffen it, and in a short time there was a solid 3 
inches of cement round the gash. So well did this repair 
succeed that, although it was only regarded, at first, as a tem- 
porary expedient, it was allowed to remain in place, and, as 
a matter of fact, has been in continuous service for over three 
years since the unfortunate accident occurred. IN, lal, Ss 
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Repairs to a Broken Thrust. Shaft. 


While the Red D Line steamship Zulia was running from 
Maracaibo, Venezuela, to Curacao one of her thrust shafts 
broke just aft of the after ring in the backing thrust block. 
The mishap occurred at 3:20 A. M. on a Sunday morning 
while the second assistant was on watch. When the break 
occurred, it was supposed that the propeller had momentarily 
lifted out of water and caused the racing of the engine, but 
a few seconds showed that something worse had happened, 
and only quick action on the part of the second assistant 
saved the engine from damage. 

The broken shaft was blocked up as soon as possible, and 
the vessel proceeded to Curacao with but one propeller work- 
ing. Preparations were immediately made to repair the 
broken shaft in order to enable the vessel to complete her 
homeward voyage to New York, with the loss of the least 
possible amount of time. 

There are four rings on the backing thrust and six rings 
on the go-ahead thrust. The break, as previously stated, oc- 
curred just aft the after ring in the backing thrust, and was 
due to an old-crack in the shaft, which left only about 3 
inches of metal in the center of the shaft to transmit the 
load. The shaft was broken off almost as squarely as if it 
had been severed with a hack saw. 

The backing-thrust block was first removed and the last 
collar drilled off. Then two keyways, 8 inches long and 134 
inches wide, were cut in opposite sides of the shaft. Cutting 
off the collar and cutting the keyways took all hands about 
four days working 24 hours a day. An old thrust ring from 
another ship was secured at Curacao, but this was 6% inches 
inside dinameter, while the shaft of the Zulia was 734 inches 
diameter. This ring, therefore, was chipped out with a ham- 
mer and chisel to fit the shaft of the steamship Zulia, and 
two keyways were cut in the ring at the top and bottom to 
correspond with the keyways in the shaft. It was also neces- 
sary to cut the sole plate to clear the bolts on the ring. The 
oil box was cut off the steady bearing aft the break and a 
clip of 34-inch iron was placed around the shaft and secured 
with four 7-inch follower bolts against the steady bearing to 
give security in case the repairs should give way. 

Four holes for 34-inch studs were drilled into the ring at 
the aft end of the shaft, and the studs driven into the shaft 
through the ring and into the shaft a distance of 114 inches. 
At the forward end of the break two holes were drilled for 
34-inch studs through the ring and shaft, and the second col- 
lar on the shaft was drilled through for a 1-inch stud in order 
to hold the ring in place. 

It took from 8 P. M. Sunday until Friday evening to com- 
plete the repairs. The vessel sailed from Curacao to La- 
guayra, Venezuela, a distance of 196 miles, and arrived the 
following evening at 7 P. M. As the port was closed, she 
cruised around all night, and the following morning loaded 
her cargo and left Laguayra on Monday, arriving at New 
York on Thursday, March 10, a distance of 1,860 miles. Dur- 
ing this time the engines were not stopped, nor was the re- 
paired shaft touched. The engine was run at practically full 
power and the weak shaft was not favored. Of course, with 
the backing thrust block out of commission, this engine could 
only be run ahead. When it was necessary to reverse, the 
other engine had to be depended upon. 

This is one of the cleverest repair jobs which has been 
executed recently, and reflects much credit upon the chief 
engineer, and his assistants, who carried out the work under 
such difficult circumstances. The engine-room staff which ac- 
complished this work included Harry Stout, chief engineer; 
P. Burns, first assistant; W. Brown, second assistant; E. 
Johnson, third assistant. 

The Zulia is a twin-screw steamer of 1,713 gross tons, 


built in 1901 by the Neafie & Levy Ship & Engine Building 
Company, Philadelphia, Pa. Her main engines consist of two 
sets of three-cylinder, triple-expansion, vertical inverted en- 
gines, with cylinders 14, 21 and 36 inches diameter and 26 
inches stroke, aggregating 1,360 indicated horsepower. Steam 
is supplied at a working pressure of 160 pounds per square 
inch by two cylindrical-return tubular boilers, 12 feet 3 inches 
diameter and 12 feet 7 inches long. The boilers have a grate 
surface of 63 square feet, and a heating surface of 1,840 square 
feet. 


A Broken Junk Ring. 


The junk ring of a piston must be very stiff, so that the 
ring cannot bend when the junk-ring bolts are tightened up, as 
then the packing rings will have too much room and can move 
on the piston in an up-and-down direction. Junk rings are 
thus of ample strength for their work, and a case is seldom 
heard of where they have been broken. 

On the tug A the drain pipes from the drain cocks in the 
bottom of the high-pressure cylinder and high-pressure valve 
chest were led to a feed tank and terminated there below the 
water level. These~cocks should, of course, be shut after 
they have drained the cylinder and valve chest. This was for- 
gotten afver the stopping of the engine one night, the steam in 
the cylinder condensed, forming a vacuum, and then the water 
from the tank was pressed by the atmospheric pressure into 
the high-pressure cylinder. On starting the next morning the 
cylinder drain cock was opened too late, and the piston struck 
on the water. The piston body being smaller than the cyl- 
inder, a great force was exerted on the packing ring, and so 
on the junk ring, which broke radially through the bolt holes. 

To make it possible to continue the journey, the high-pres- 
sure connecting rod was disconnected, and the piston and 
steam valve were removed. The valve stem was disconnected 
from the link block and the piston rod and valve stem fixed in 
the stuffng boxes, so as not to have any steam passed from the 
high-pressure cylinder, and then the cylinder and valve chest 
cover were put in place. 

The engine was then started again, the live steam, reduced in 
pressure by a stop valve, being admitted to the intermediate- 
pressure cylinder. This starting was very difficult, as the 
cranks of this engine (compound) naturally were placed at 
120 degrees. It ran, however, very regularly, and, as the cap- 
tain took care not to stop the engine until the engine works 
were reached, no more difficulties were met. ID), 1K 


Clyde=Built Brazilian Destroyers. 


The torpedo boat destroyer Alagoas, one of ten de- 
stroyers ordered by the Brazilian Government from Yarrow 
& Co., and built by them at their Scotstoun yard, near Glas- 
gow. The official full-speed trial took place in November on 
the Skelmorlie measured mile at the mouth of the Clyde dur- 
ing boisterous weather. The contract speed of 27 knots for 
three hours was easily obtained, carrying a load of I00 tons. 
The Alagoas is 240 feet long by 23 feet 6 inches beam. She 
is propelled by two sets of four-cylinder reciprocating en- 
gines of 8,000 horsepower, collectively, balanced on the Yar- 
row Schlick and Tweedy system. Steam is supplied by two 
double-ended Yarrow boilers of the latest type. 

Six destroyers, built by Yarrow & Co., viz., the Para, 
Piauhy, Amazonas and Matto Grosso, Rio Grande de Norte, 
and the Parahyba have already gone out to Brazil. The firm 
have still three similar vessels under construction, viz., the 
Santa Catharina, Parana and Sergipe. These are nearing 
completion. 
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Oil Fuel. 

During the last few years the mechanical difficulties 
encountered in the use of oil for fuel on steamships 
have been practically overcome, so that its extensive 
adoption is now a question principally of the available 
supply and the relative cost of oil and coal. A com- 
prehensive discussion of these two points is published 
elsewhere in this issue, and those who have not in- 
vestigated these questions carefully will, undoubtedly, 
be- surprised at the possibilities for obtaining a large 
supply of fuel oil at a reasonable price in the near 
future. 

From statistics gathered by our correspondent, the 
total production of fuel oil in the world in 1904 was 
219,000,000 barrels, of which the United States pro- 
duced 53.4 percent, and Russia 35.82 percent. Com- 
paring oil and coal on a basis of heat units the pro- 
duction of oil in the United States in 1906 was 7 per- 
cent. as much as the production of coal. When it is: 
considered that coal is largely used for industrial pur- 
poses for which oil, either on account of its inaccessi- 


bility or its properties as a fuel, could not be used, it 
is evident that the supply of oil in the United States 
is abundant for marine work. Furthermore, due to 
the fact that oil can be so easily transported by pipe 
lines and tank steamers, it can be delivered to any 
port in the country at a reasonable price, and since 
it is possible for a steamship to carry enough oil for a 
complete voyage to any part of the world and return, 
the practicability of its use as fuel in American naval 
and merchant vessels is evident. Not only is the 
present supply adequate, but the development of oil 
fields is practically in its infancy, and the possibilities 
for future development in this direction, both in the 
United States and in foreign countries, are great. It 
is probable that in the near future India will become a 
great producer. There are indications of large re- 
sources in various South American countries, in 
Turkey, Armenia, Africa and Persia, and in America 
future developments may be expected in Newfound- 
land and Labrador, Alaska, Mexico and Cuba. On 
the Pacific Coast of the United States coal is practi- 
cally out of consideration as a fuel for industrial pur- 
poses, both ashore and afloat; oil has entirely sup- 
planted coal ashore and has practically done so for 
marine work. 

To compare coal and oil with reference to their eco- 
nomical use as fuel is difficult in many cases, since the 
calorific value of coal varies from 9,000 to 14,000 
B. T. U.’s per pound, and since the availability and 
quality of both fuels in different parts of the world 
affect the price enormously. In general, however, it 
has been found that one pound of petroleum does the 
work of a pound and a quarter of coal and occupies 
4o percent less bunker space. With oil fuel, the capa- 
city of a boiler plant can be increased about one-third, 
or a given power may be obtained on about 25 percent 
less boiler capacity. One authority has stated that the 
difference in fuel consumption in favor of oil as com- 
pared with coal is about 33 percent, and that the sav- 
ing in weight would permit an increase of about: 50 
percent in the steaming radius of a vessel. The prin- 
cipal advantages of oil as a fuel, aside from a saving 
in weight and space, are: Saving in labor (since the 
fire-room force can be cut to less than a quarter of that 
required for a coal-burning vessel) ; ease in handling 
and storing the fuel; speed in fueling a vessel; in- 
creased speed, due to the maintenance of steady fires 
and higher steam pressures; elimination of the clean- 
ing of fires and the handling of ashes, and increased 
life of boilers (due to the constant temperature main- 
tained). To offset these advantages there is the 
danger of explosion and accident, due to the use of 


oil; the loss of fresh water used in atomizing’ the fuel 
or the increased steam consumption if air is used for 


atomization; and the additional cost of auxiliary ap- 
paratus necessary to handle the oil, heat it and atomize 
it. The dangers attendant on its use can, of course, 
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be minimized by care in the construction and location of 
the oil tanks and in the selection of the oil. The mini- 
mum flash point for fuel oil for marine work is usually 
stated as 150 degrees, while the maximum moisture 
is I percent and the maximum sulphur % percent. 
The calorific value averages 18,000 B. T. U. per pound, 
and the specific gravity 15 and 17 degrees Beaume. 
The loss of fresh water, where steam is used to 
atomize the oil, varies from I to 4 percent of the total 
steam generated and necessitates a corresponding in- 
crease in the size of the evaporating plant. 

It is only fair to say that the mechanical difficulties 
encountered in burning oil are well in hand. For 
marine work the method of burning oil is practically 
limited to atomization by steam or air, and since the 
former is’ wasteful of fresh water, it is probable that 
vessels on long voyages will be limited to air atomi- 
zation. 

The use of oil fuel for naval Feces is rapidly 
increasing, and, from a strategic point of view, the 
United States should take the lead in this respect. Al- 
ready exhaustive experiments have been made by the 
Bureau of Steam Engineering, with the result that 
new oil’ fuel depots are to be established on both the 
Atlantié#and Pacific Coasts, and in future provision 
will be thade to insure an adequate supply of oil for 
naval pt poses. 


Development of Inland Waterways. 

The development of inland waterways, such as the 
improvement of rivers, the digging of canals and the 
erection of warehouses, docks and freight-handling 
appliances ‘at terminals, has been carried to a much 
greater extent in Relictteren, Holland, Germany, France 
and Great Britain than it has in America, Many 
American Writers are urging that far more attention 
be given to this subject by the federal government as 
well as by the different States. Nothing would be 
more gratifying to INTERNATIONAL MARINE ENGr- 
NEERING than to see a comprehensive plan started im- 
mediately for great improvements, especially in rivers 
in all parts of America. Undoubtedly in the near fu- 
ture the building of canals will not only be desirable 
but necessary. 

Just at present, however, the prospect is not as bright 
as we wish it were, purely from the fact that the car- 
tiage of freight on American railways is much lower 
than in any of the other countries mentioned. One of the 
leading American experts on canal transportation re- 
cently compiled some figures as to the cost of transport- 
ing coal from Cumberland, Md., to New York City, by 
railroad, and also by water. The rates used in estimat- 
ing the cost of transportation by railway were the actual 
charges as shown by the tariff sheet, whereas the esti- 
mated rates for canal tolls and other waterway charges 
were those now made on the canals of Belgium, which, 
we believe, are the lowest in any nation. The railroad 
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charges per ton mile were almost exactly those of the 
water rates on the Belgium basis. Considering the 
fact that railroads are in operation twelve months in 
the year, whereas a considerable proportion of the wa- 
terways between Cumberland and New York are 
closed by ice four or five months in the year, the 
prospects for canal development are certainly not 
bright at present. There is, however, great demand 
for developing coastwise and local traffic, as well as the 
river traffic, in all parts of the United States, and the 
attention needed to carry out these improvements ought 
to be sufficient to keep our engineers busy for many 
years to come if the government will only undertake 
the work on a sufficiently comprehensive scale. 


Internal Combustion Engines. 

The internal-combustion engine for marine work 
has reached an interesting stage of development. In 
small sizes, suitable for use in motor boats, the internal- 
combustion engine using gasoline (petrol) as a fuel 
is supreme. Its weight is only about one-half that of 
a steam plant of the same power, and the weight of 
fuel used is about one-quarter of that necessary for 
the steam plant. Just as soon, however, as the size 
of the engine is increased to several hundred horse- 
power the cost of gasoline (petrol) becomes pro- 
hibitive for most purposes, and it is necessary to turn 
to some other fuel. The choice then lies between some 
form of petroleum or crude oil and producer gas gen- 
erated from either coal or oil. Undoubtedly the field 
for heavy oil engines will, in the near future, be one 
of the largest in marine work. Certain types of oil 
engines require neither the electric nor open-flame igni- 
tion, and are, therefore, reduced to the simplest form 
possible for an internal-combustion engine, making 
them very valuable for use in fishing boats and for 
other commercial purposes where they must be oper- 
ated by unskilled labor. Before producer gas comes 
into extensive use the first cost of such an installation 
must be very materially reduced in order that it may 
compete successfully with steam plants. Producer gas 
permits a direct gain in fuel economy over a steam 
plant. This fact has been established by the results 
obtained with hundreds of shore installations and also 
by the few experimental marine plants which have-so 
far been made. Economy in fuel consumption, how- 
ever, is only one consideration in the cost of a power 
plant, and any advantage derived from it can easily be 
lost if the first cost of the plant is excessive. Prac- 
tically the only other fuels that give the internal-com- 
bustion engine an opportunity to compete in economy 
with steam are residuum and crude oil. The more re- 
fined grades of petroleum are too expensive. From the 
standpoint of economy, then, as compared with steam, 
the development of the internal-combustion engine is 
only just beginning, and the future possibilities in this 
field are great. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 

Tons. Knots. Feb. 1. Mar. 1. 
Delaware ... 20,000 21 Newp’t News Shipbuilding Co. 99.5 100.0 
North Dakota 20,000 21 Fore River Shipbuilding Co.. 98.6 99.1 
Florida .... 20,000 2034. Navy Yard, New York....... 50.5 55.2 
Utah ....... 20,000 2034 New York Shipbuilding Co... 62.2 65.2 
Arkansas ... 26,000 20% New York Shipbuilding Co... 11.2 12.5 
Wyoming .. 26,000 20% Wm. Cramp & Sons......... 9.0 16.9 

TORPEDO-BOAT DESTROYERS. 

Paulding ... 742 29% Bath Iron Works............ 64.6 71.8 
Drayton .... 742 29% Bath Iron Works...... 900000 59.9 67.4 
IN 6.G000600 742 29%4 Newp’t News Shipbuilding Co. 73.0 77.2 
Merryareicleciere 742 29% Newp’t News Shipbuilding Co. 72.1 76.6 
Perkins .... 742 29%4 Fore River Shipbuilding Co.. 65.3 65.8 
Sterrett ..... 742 29%4 Fore River Shipbuilding Co.. 65.0 65.6 
McCall ..... 742 291%4 New York Shipbuilding Co.. 48.1 53.4 
Burrows .... 742, 291% New York Shipbuilding Co.. 48.1 53.4 
Warrington.. 742 29%4 Wm. Cramp & Sons......... 60.3 62.7 
Mayrant .... 742 291% Wm. Cramp & Sons......... 60.9 64.9 
Monaghan .. 200 00 Newp’t News Shipbuilding Co. 10.1 14.8 
mri ppemertetere BAe OC IBathwlronmVWionkShepeerreeeerer 18.4 22.9 
Walkel cy.) 200 00 Fore River Shipbuilding No.. 11.9 14.0 
Ammen .... 000 00 Fore River Shipbuilding Co.. 12.4 14.6 
Patterson ... 500: 90 Wm. Cramp & Sons......... 9.1 10.7 


SUBMARINE TORPEDO BOATS. 


Salmon .... 600 00 Fore River Shipbuilding Co.. 90.6 91.0 
SEN codoo00 000. 00 Newp’t News Shipbuilding Co. 36.6 45.4 
(CXF oogo000 600 06 Union Iron Works.......... Sha 183.83 
Barracuda .. Shon Oo Union Iron Works... o SOL IB} 
Pickerel .... 900 Oo IDS MIRE COs 0000000000006 36.9 40.25 
SVE oos000 > 00 ANN IMloReA (COs5000000000000 86.9 40.25 
Skipjack .... 000 00 Fore River Shipbuilding Co.. 16.8 31.3 
Sturgeon ... HG! a5 Fore River Shipbuilding Co.. 16.6 30.9 
AREEEY Gag 0600 900 00 Newp’t News Shipbuilding Co. 14.0 19.8 
INGA Gocc000 O° Wim Grampr& Sons... 0.0 3.1 


ENGINEERING SPECIALTIES. 


Durable Wite Rope. 


The accompanying illustration gives an excellent idea of 
the adaptability of Durable wire rope for all sorts of uses in 
the marine field. This rope is made of selected steel, and 
each strand is separately served with a specially prepared 
hemp marline. It combines the pliability and wearing surface 
of hemp or manilla rope, and is believed to have the strength 


of wire Because of the peculiar construction the 


rope. 
strength of the wire is preserved far beyond the life of the 
ordinary wire rope, and the hemp serving binds the wire of the 
strands together, preventing wear between individual wires 


and forming a cushion between the strands. As will be seen 
in the illustration, this rope hugs the bit as closely and as 
satisfactorily as does the hemp rope also shown. The claim is 
made that Durable wire rope with a diameter of 1% inches 
has an approximate breaking strain of 67,000 pounds, making 
it equal to a manilla rope over 3 inches in diameter, as re- 
gards breaking strain, but the claim is made that it will out- 
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last two or three times the manilla rope. This rope is manu- 
factured by the Durable Wire Rope Company, 90 Pearl street, 
Boston, Mass. 


Schuette Recording Compass. 

The Schuette recording compass, which is manufactured 
by the Schuette Recording Compass Company, Manitowoc, 
Wis., is so constructed as to produce a continuous record of 
the direction of a ship with relation to time; so that the di- 
rection in which the ship was moving at any hour and minute 
can be determined at a glance at any time thereafter from an 
inspection of the records produced. It is claimed that the 


instrument shows variations of about two and a half degrees 
(or a trifle less than a quarter of a point), so that if a ship is 
on her course and the wheelman lets her go off about two and 
one-half degrees, the instrument will immediately register the 
change of direction and also the exact time this occurred, so 
that a captain, by looking over his chart, can tell whether his 
ship has been working to starboard or to port, and whether 
his instructions have been followed. The chart will also 
show the conditions of the weather, as in a seaway the records 
will be very irregular, while in smooth water a comparatively 
straight line will be produced. 

The size of the instrument is 2 feet square by 10 inches 
deep and it can be connected to any ordinary socket, anywhere 
on the ship, and any current can be used from go to 120 volts; 
it requires no attention except placing a new chart on the 
roll every month, and filling the pen about every two weeks. 
The clock moyement which moves the chart exactly 2%4 inches 
an hour is wound electrically and, it is claimed, requires no 
attention whatever. One of the special features is the cir- 


APRIL, -IQ10- 


cuit changer, which automatically throws the instrument on a 
set of batteries if the dynamo current for any reason should 
give out, and again throws the instrument on the dynamo 
circuit when the dynamo is again in operation, so that the ap- 
paratus in constantly in commission. 

The chart will last 31 days and the time and date are printed 
thereon. The time is graduated to five-minute spaces, so that 
it is an easy matter to ascertain the time to less than a minute 
at a glance. All points east of north and south are shaded, 
while all points west of north and south are clear, so the 
chart can be read with comparative ease. 


Hauck Patent Oil Fuel Burners. 


The illustration shows an application of the Hauck port- 
able oil fuel burner, which is useful in shipbuilding work. 
These burners are manufactured by the Hauck Manufactur- 
ing Company, Brooklyn, N. Y., and have been successfully 
used in various shipyards for heating distorted hull plates, 
frames and girders; for annealing armor plates; for flanging, 


scarfing and shrinking, and for taking off propeller wheels and 
similar work. It is claimed that their use results in an enor- 
mous saving in time and labor. The outfit shown in the 
illustration is operated by compressed air and the apparatus 
can be operated under any pressure varying from 5 to 100 
pounds per square inch. Any grade of fuel, crude or kero- 
sene (paraffin) oil may be used. 


New Form of Head for Boiler Tube Cleaners. 


The Lagonda Manufacturing Company, of Springfield, 
Ohio, has recently brought out a new boiler tube cleaner 
equipped with what is known as the “quick repair head.” This 
head is attached to the turbine proper by means of the coup- 
ling and an adapter. As can be seen from the illustration, 
which shows a “quick repair head” attached to a Weinland 
water turbine, a spider screws directly into the coupling, and 
has three arms on the end of which are attached the swing- 
ing arms carrying the cutter wheels. There are four cutters 
on each swinging arm; the front one being of the cone pat- 
tern, is the first to attack the scale and loosen it. Each cone 
cutter is then followed by three star cutters, which remove 
the scale down to the metal, leaving a bright, polished 
surface. 

The most important feature of this head is the ease with 
which new cutters can be inserted. The cutter pin can quickly 
be removed by means of a wrench and all of the cutter wheels 
taken out. In case the entire head must be taken apart 
it is only necessary to unscrew the spider from the coup- 
ling; this allows the three arm pins to drop out and the whole 
head is dismantled. There are no rivets or small parts used, 
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and as the makers furnish an extra supply of sharp cutter 
wheels with each head there is no reason why any operating 
engineer should struggle along with a scale remover having 
dull cutter wheels. 

The quick repair head is compact and heavily built. The 
arms are thrown out against the scale by the action of cen- 
trifugal force. This causes the cutter wheels to bear firmly 


against the scale, but should a constricted part of the tube be 
met the arms fold in and, it is claimed, do not injure the 
boiler tube. The flywheel effect of a compact head like this 
is quite noticeable. When exceptionally hard scale is en- 
countered it is only necessary to back the cleaner out a little 
and let the head speed up, and when it is again forced against 
the scale it is generally found that the cleaner will eat its way 
through without any further trouble. 


: A Collapsible Steel Horse or Trestle. 


A collapsible steel horse or trestle has recently been pat- 
ented and is now being manufactured by S. M. Hildreth & 
Company, 2 Rector street, New York City. As can be seen 
from the illustration, it is a strong, simple, convenient and 
practical appliance for innumerable uses, such as are builders, 
carpenters, contractors, machine shops, painters, piano 
movers, pipe works, manufacturing plants, stores and shops 
of all kinds, and for various other purposes too numerous to 


STEEL COLLAPSIBLE HORSE. 


HORSE FOLDED UP. 


mention. The horse is made of nickel iron and is, therefore, 
very rigid and strong, precluding any chance of breakage. 
It is made in several heights and lengths, suitable for various 
purposes. The legs fold up when the trestle is not in use, so 
it can be stored away in a very small space and conveniently 
handled in transporting. It is claimed that they will with- 
stand more weight than any other horse or trestle of the 
same size. 


Hydro=Tele=Motor Steering Gear. 


A new steering gear has been placed on the market by Han- 
chett & Dannheiser, 237 Fulton street, New York, in which the 
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power impressed upon the wheel by the hand is transmitted 
hydraulically to the rudder through small and flexible copper 
pipes, the advantages claimed being the greater reliability of 
performance, the elimination of loss of motion and power, 
and the indifference to atmospheric changes or other weather 
conditions, while the greater facility with which it can be used 
in connection with mechanisms for the multiplication of power 
increases the range of hand-power steering. 

The hydraulic principle is shown diagrammatically in Fig. 1, 
in which are displayed two stationary pistons, which are 
traversed by a double cylinder. The water, upon operation of 
the lever handle, comes and goes in the two sides of this 
cylinder through ducts, which pass along the center of the 
pistons and discharge into pipes leading to an exactly similar 
device actuating the rudder. The system being filled with 
water, it is obvious that when cylinder A is moved by means 
of the lever arm, cylinder B must move in the opposite direc- 
tion a corresponding amount, causing an equal movement of 
the rudder; also a reverse movement of the lever throws the 
rudder to the other side. In every case the movements of the 


iagrammatic Sketchhff 
} Showing Principle of Gear }f 
But not Construction 


Sections BB 
Construction 
of Gear 


one cylinder are exactly duplicated by the other. To keep the 
system supplied with water and to prevent the entrance of air, 
the cases enclosing the cylinders are filled with water, com- 
pletely submerging them. Also should water be lost by leakage 
past the pistons upon a compression stroke, the suction of the 
next return stroke will restore it, for the cup leather fittings 
at the piston ends are so contrived that they are slow to allow 
the escape of water and rapid to permit its ingress. Thus the 
natural motions of the wheel in steering keep the wheel and 
rudder in correct relation to each other. In other words the 
device is self-equalizing. 

The device as actually constructed retains the hydraulic 
principle shown in Fig. 1, but its form is varied to secure me- 
chanical advantages. Thus the cylinders instead of being 
straight are curved, which permits of their being mounted on 
a shaft, whereby the oscillations are given a rotary direction. 
This and other details are shown in plan and section in Fig. 2. 

In an installation the two motors are mounted at the steer- 
ing station and upon the rudder stock, respectively, and are 
connected by two copper pipes about 4% inch in diameter. 
These pipes can be run like wire through partitions, under 
floors and about obstructions, without joints and without detri- 
ment to their serviceability. The fluid used in actual practice 
is a mixture of alcohol, glycerine and water, that it may be 
non-freezing. It is said that a helm so equipped has a light- 
ness of touch and a promptness of response hitherto unknown 
in the steering of boats. 


On her final trials, with 27,212 horsepower and 280 pounds 
per square inch steam pressure, the Brazilian battleship, Minas 
Geraes, made a speed of 21.431 knots, with 147.47 revolutions. 
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COMMUNICATION. 


The Largest Wooden Ships. 


Editor INTERNATIONAL MARINE ENGINEERING: 

In the issue of your magazine for January, 1910, I notice 
an article giving a description of the schooner Wyoming, 
which was launched at Bath, Maine, December 15, 1909. In 
the article it is stated that the Wyoming is the largest wooden 
sailing vessel ever floated, and also that the master builder, 
Miles M. Merry, holds th etonnage record for square riggers, 
as well as for fore-and-aft vessels, as it was he that built the 
ship Roanoke for the Sewells some eighteen years ago, which 
was the largest ship ever built of wood. 

I think both of the foregoing statements should be cor- 
rected, since nearly fifty-seven years ago on the 4th day of 
September, 1853, there was launched from the shipyard of 
Donald MacKay, at East Boston, Mass., a full clipper ship 
christened the Great Republic. She was 334 feet 6 inches 
long over all, with a beam of 53 feet 6 inches and a depth of 
38 feet. Her gross tonnage was 4,555 and she was built of 
wood. The Great Republic, theretore, exceeds the Wyoming 
in size by 825 tons, while she exceeds the Roanoke by 1,016 
tons. The only dimension in which the Wyoming exceeds the 
Great Republic is in the overall length and this is caused by 
her great overhang, the difference between the overall 
length and the length of keel being 46 feet, while the corre- 
sponding difference in the Great Republic was only 16 feet 
5 inches, making the length of keel of the Great Republic 14 
feet 1 inch longer than that of the Wyoming. The Great 
Republic was a four-masted vessel square-rigged on three 
masts. Capt. E. M. GrEENLEAF. 

Seattle, Wash. 


TECHNICAL PUBLICATIONS. 


Motor Boats; Construction and Operation. By Thomas H. 
Russell, M. E., LL. B. Size, 5% by 7% inches. ’ Pages, 
288; numerous illustrations. Chicago, 1910: The Charles 
C. Thompson Company. Price, flexible leather binding, 
$1.50; cloth binding, $1.00. 

This book is intended as a guide to the motor boat en- 

thusiast who is not a practical mechanic. It describes a 
modern motor boat, gives hints on amateur boat building, and 
takes up in detail marine gasoline engines of all types, in- 
cluding all their auxiliaries. Undoubtedly a large percentage 
of motor boat owners have little knowledge of mechanics in 
general, or of gas engines in particular, before they undertake 
either the building or operation of a motor boat, and such 
people will find the book of great value. Considerable space 
is devoted to troubles that are likely to arise in running marine 
engines and the best way to avoid them. 


The Design and Construction of Internal Combustion 
Engines. By Hudo Gildner. Translated by Prof. H. 
Diederichs. Size, 814 by 11 inches. Pages, 672. Illustra- 
tions, 728. Folding plates, 36. New York, 1910: D. Van 
Nostrand Company. Price, $10 net. 


Probably nowhere has the gas-engine industry been de- 
veloped to such an extent as in Germany, and German tech- 
nical literature on this subject shows the same high degree 
of development, but prolific as writers have been regarding the 
gas engine, most of them deal principally with the existing 
types of engines and the thermodynamic problems involved, 
and do not take up thoroughly the problems involved in actual 
design and practical construction. For the practical designer 
such books are of little help, since he is thoroughly conversant 
with most of the subject matter himself. Most of the infor- 
mation regarding practical problems of design and construc- 
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tion of gas engines has been obtained through expensive ex- 
perimentation and development by individual manufacturers, 
and, consequently, it has in most cases been jealously guarded 
and kept for the exclusive use of the manufacturer himself. 
The author of this book has endeavored to place before the 
reader a complete practical treatise on the mechanical and 
kinetic side of gas-engine design and construction, and in this 
respect the work is unique. The author’s personal experience 
has extended over a great many years of active work as a gas 
engine designer and builder, and this has enabled him to 
present a book which is of far greater value than any other 
publication which has come to our notice in the gas engine 
field. The book is divided into four parts with an appendix. 
Part I. takes up the various methods of operating gas engines 
and the gas-engine cycles. Part II. takes up the design and 
construction, including the determination of the principal 
dimensions, general engine parts, special parts for gas and 
oil engine and auxiliaries. Part III. takes up the construction, 
erection and tests of internal-combustion engines, and under 
this head nearly every type of German and American gas 
engine is illustrated and described. Part IV. deals with gas 
engine fuels and combustion, while the entire thermodynamic 
discussion is taken up in the appendix. The book is profusely 
illustrated, and the translator has added considerable valuable 
material regarding American gas engine practice. 


Olympia Exhibition. 

A naval, mercantile marine and general engineering and 
machinery exhibition will be held at Olympia, London, W., 
Sept. 1 to 26, 1910. Three years have elapsed since the last 
engineering exhibition was held at Olympia, and immense 
strides have been made in marine and mechanical engineer- 
ing. Since mechanical engineering in all its phases enters 
into every branch of naval and mercantile marine engineer- 
ing, it is expected that the forthcoming exhibition will greatly 
surpass the previous displays of machine tools and general 
engineering exhibits, and that particularly the prominence 
given to marine engineering will serve the dual purpose of 
bringing before shipbuilders and all weno are responsible for 
the administration of naval and mercantile marine affairs the 
latest and most up-to-date appliances in connection with naval 
architecture and marine engineering, and also of educating 
the general public regarding the multitudinous details con- 
nected with naval and maritime matters generally 


Omission. 


In the description of the steamship Herman Frasch, which 
we published on page 66 of our February issue, we omitted to 
state that the specifications for this vessel were drawn up and 
the construction work supervised by Jacobs & Davies, Inc., 
consulting engineers, 30 Church street, New York. 


PERSONAL. 


Fayette Bown, president of the Brown Hoisting Machinery 
Company, Cleveland, Ohio, died' Jan. 20, 1910, at the age of 
eighty-seven. 

L. D. Mostry, formerly chief engineer of the steamship 
Vale of the Metropolitan Line, has recently been transferred 
to the steamship Harvard of the same line. Mr. Mosley has 
made a splendid record on the Yale, and the transfer was due 
to the fact that the Harvard needed tuning up, and Mr. Mosley 
was considered to be the best man to put her in shape. E. G. 
Bernard, formerly chief assistant engineer of the Yale, has 
been made chief engineer of that vessel. We are very glad to 
see that merit counts. 


International Marine Engineering 177 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
D. C. 


940,039. PROPELLING AND STEERING DEVICE FOR VES- 
SELS. WALTER B. MARBLE, OF TACOMA, WASH. 

Claim 1.—In a propelling and steering mechanism, the combination 
with a fixed rotating engine shaft; an angularly adjustable propeller 
shaft; a set of beveled friction cones and rings adapted to drive the pro- 


HN 


j 
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peller shaft from the engine shaft irrespective of the angular relation 
therebetween; and means for controlling the angular position of the 
propeller shaft. Four claims. F 

937,572. BOILER. HARRY R. BAILEY AND JACOB E. McFAR- 
REN, OF MASSILLON, OHIO. if 

Claim 2.—In a boiler, the combination of an upper drum provided 
with circulation flues, supporting walls therefor with intervening gas 
circulation space, lower independent rectangular water headers at front 
and back having flanges flush with the outer walls, removable cover 
plates secured to said flanges, water tubes screwed into the inner walls of 
and connecting said headers, water circulation legs connecting the head- 
ers with the lower portion of the upper drum at front and back, and 
means for producing combustion below the front header and circulation 
of the gases upwardly around the headers, tubes, water legs and 
through the circulation flues of the drum. Two claims. 

941,776. ANCHOR. MILAN W. HALL, OF BROOKLYN, N. Y. 

Claim 3.—An anchor comprising a shank, a mushroom head and a 
plurality of independent pivoted flukes, the palms of the said flukes being 
arranged, when in their operative positions, to lie in the line, and to 
form a substantial continuation, of the mushroom head. Fifteen claims. 

943,604. SUBMARINE BOAT. RAYMOND D’EQUEVILLEY- 
MONTJUSTIN, OF KIEL, GERMANY. ies wae : 

Claim 1.—A submarine boat having a conduit in communication with 
the outer water and through which water is made to circulate to de- 
velop the diving action, the lower portion of said conduit leading in a sub- 
stantially vertical direction from the bottom of the boat, and means 
causing a flow of water through said conduit, acting upon the water 
within said conduit in a direction substantially transverse to the diving 
direction whereby the reaction of said means is not exerted in a direction 
to influence the living action. Eight claims. 

945,925. SYSTEM OF POWER DISTRIBUTION. WILLIAM L. 
R. EMMET, OF SCHENECTADY, N. Y., ASSIGNOR TO GENERAL 
ELECTRIC COMPANY, A CORPORATION OF NEW YORK. | 

Claim 1.—In a power system for propelling ships, the combination of 
twin shafts, a propeller on each shaft, a low speed, high pressure re- 


ciprocating engine on each shaft, a high speed, low pressure turbine that 


is driven by the engine exhaust, an electric generator driven by the tur- 
bine, electric motors constructed and organized to operate at the same 
speed which are mounted one on each of the said shafts and co-operating 
with the engines to drive the shafts, and conductors conveying current 
from the generator to the motors in multiple. Fifteen claims. 


942,855. ANTI-DRIFTING DEVICE. ELIAS GUNNELL, OF 
MANITOWOC, WIS., ASSIGNOR TO MANITOWOC DRY DGCK 
SOREN OF MANITOWOC, WIS., A CORPORATION OF WIS- 

N. 

Claim 1.—The combination with a scow having an open bottomed 
dumping well extending throughout its length, of an anti-drifting flap 
hinged on a vertical axis and lying in the well, and means whereby the 
flap may be held in a position transverse to, the well. Six claims. 


943,838. AIR HEATER FOR AUTOMOBILE TORPEDOES. 
FRANK M. LEAVITT, OF NEW YORK, N. Y., ASSIGNOR TO E. 
W. BLISS COMPANY, OF BROOKLYN, N. Y., A CORPORATION 
OF WEST VIRGINIA. 

Claim 2.—In an automobile torpedo the combination with the reser- 
voir of air under high pressure, the engine, the conduit leading from the 
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reservoir to the engine, the reducing valve in said conduit, the heater in 
communication with said conduit on the low pressure side of said valve, 
and the fuel tank, of a valve controlled_by the relative pressures in the 
heater and fuel tank, and controlling the flow of high pressure air to 
said tank. Four claims. 


943,694. COLLIER AND COAL-HANDLING APPARATUS. 
THOMAS SPENCER MILLER, OF SOUTH ORANGE, N. J. 

Claim 18.—In a boat, in combination, two rope-drum engines located 
on opposite sides of a hatchway, a hoisting rope extending from a drum 
of the first engine over an elevated sheave from which its fall is pendent 


through said hatchway, a swinger guide engaging said fall, a rope con- 
necting said swinger guide with a drum of the first engine and_a rope 
connecting said guide with a drum of the second engine. Fifty-six 
claims. 


945,123. PROPELLER. FYNIS C. GORDON, OF CLEVELAND, 
OHIO, ASSIGNOR TO GORDON PROPELLER COMPANY, OF 
CLEVELAND, OHIO, A CORPORATION OF OHIO. : 

Claim 1.—In a reversing propeller, the combination with a main shaft, 
a spherical head secured thereto and provided with recesses, a gear dis- 
posed in one of said recesses and the ends of propeller blades disposed 
in other of said recesses, said ends being provided with teeth arranged 
to mesh with teeth on said gear, and a two-part casing provided with 
openings to permit a portion of said gear and said blade ends to project 
therethrough, said casing having threaded extensions arranged to receive 
retaining nuts. Three claims. 

946,059. HOPPER DREDGER AND BARGE. 
OF CROOKSTON, SCOTLAND. 

Claim 1.—A hopper barge or dredger having, in combination, a hopper 
with sides which extend straight down at the bottom thereof, transverse 
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hopper doors adapted to close tightly against said straight sides, lugs on 
the sides of the hopper doors at the closing edges thereof and adapted to 
pass through the side of the hopper, and means external of the hopper 
for operating said doors. Two claims. 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C., London. 


18,615. MARINERS’? COMPASS. L. D. J. A. DUNOYER, VER- 
SAILLES, FRANCE. 

This invention consists in retaining dry cards with a weak magnetic 
moment; remedying their lack of sensitiveness due to the friction of 
the pivot by considerably diminishing the load carried by this pivot, and 
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consequently proportionally reducing the wear of the pivot. This is 
done by carrying the larger portion of this load on a float plunged in a 
bath of liquid, such as mercury arranged at the center of the card, so 
that fe oad carried by the pivot may be only a small fraction of the 
total load. 


, 


21,348. 
LEYTON. 

Flat sided receptacles, open at their lower ends, are attached around 
the exterior of the vessel to be raised, which contain inflatable balloons, 
or the like. Such balloons are inserted in receptacles, prefarably of 
metal, and of triangular section, enlarged at their upper end so that 


RAISING SUNKEN VESSELS. R. J. TRELEAVEN, 


when the balloons are inflated they will rise with this end uppermost, 
their flat faces against the sides of the vessel. The balloons may be 
secured within cases and a connector be fixed in the body. The panels 
of the cases might be made of chain or rope netting. 

5,832. SUBMARINE BOATS. J: FRASER, GLASGOW. 

Relates to a means of escape from submarines. The apparatus is 
first closed by raising a door to shut the port, then the screw is turned 
to engage the hole, and so keep the door closed. The water is then 
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cleared out by means of an air pipe. A person wishing to escape enters 
by the door, which he closes tightly and retracts the screw to allow the 
door to drop so that he may escape by the opening. The above cycle of 
operations is repeated for the next person leaving. 


21,899. PROPULSION OF VESSELS BY HIGH-SPEED EN- 
GINES AND MOTORS. G. L. M. DORWALD, LONDON. 

This invention provides for running the engine at its maximum and 
most economical speed, and a propeller of a large diameter at a reduced 
speed, with a propelling effect in proportion to the power of the engine. 
Thus the advantages of maximum speed of engine and better relation 
between area of propeller and cross-sectional area of the vessel are com- 
bined. Where twin screws are used, the engine shaft has a double 
clutch, either portion of which can be brought into action. Attached to 
each part is a sprocket wheel, and on each of the propeller shafts is a 
sprocket wheel, both wheels operable by chains, the diameters of the 
sprocket wheels giving the required speed to the shafts. The pro- 
pellers are of opposite pitches, one right handed and the other left, and 
their shafts are geared together so that they rotate in opposite directions. 
The direction of rotation of the shafts therefore depends on which por- 
tion of the clutch is in action. 


26,060. SHIP’S STEERING APPARATUS. A. F. PETCH, WEST- 
MINSTER. 

The invention consists in a combination of a constant-speed motor or 
engine with variable rotary-speed hydraulic transmission device consist- 
ing of a variable delivery hydraulic pump and hydraulic motor, the trans- 
mission device being controlled by means of a hand steering wheel 
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and hunting gear. 1, E? are the hand steering gears operating shaft C, 
which is screwed to engage a nut A? for inclining a member A?, on the 
angle of which the rotation of shaft B depends. This shaft operates the 
steering gear and carries a pinion engaging a wheel H, whose hub is the 
nut of a screwed part of the shaft G, which does not rotate, but is 
coupled at M to the shaft C. 


26,570. MEANS FOR LOCATING SUNKEN VESSELS. N. 
KRAVTCHENKO, ST. PETERSBURG, RUSSIA. 

The invention relates to a buoy furnished with a lamp and a tele- 
phone. This buoy is carried by the submarine and is attached by a cable 
to a drum, the axis of which is used as a passage for conducting wires. 
When the submarine sinks, the buoy is freed by one of the imprisoned 
crew, and, uncoiling the cable from its drum, rises to the surface, auto- 
matically lighting the lamp. Rescuers, seeing the light, locate the 
ship at once, and may communicate with the crew after unscrewing the 
cap on which the telephone is hooked. 
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15=-YARD DIPPER’ DREDGE. 


The dipper dredge has several advantages over all other 
types of dredges for certain work, and on this account it has 
‘been highly developed in North America. In the first place, no 
mooring lines are required, so that where the dredge is re- 
claiming swamp land it is not necessary to have men out on 
the bank, and where digging a ship channel it is possible for 
the dredge to operate continuously, offering the least obstruc- 
tion to navigation. The reason for this is that the dredge 


to be excavated. It is thus possible to bring up large masses 
of rock, sunken timber; etc., which could not be done with 
any other dredge. It enables the operator to feel around on 
the bottom and attack large boulders in such a way as to 
bring them up successfully. In work of this nature the dipper 
dredge easily outdistances an elevator or clam-shell dredge, 
where in easier digging the advantage is not so marked: The 
dipper dredge is the logical complement of the drill boat. 


FIG. 1.—THE TOLEDO, SAID TO BE THE LARGEST DIPPER DREDGE IN EXISTENCE. 


operates on what are known as “spuds.” These are heavy 
posts, which, if the dredge is large, are usually built up of 
several timbers, and so arranged with respect to the hull that 
they may be forced down to the point of refusal in the ma- 
terial in the bottom of the channel, thus forcing upward the 
bow end of the dredge and making of it a stable platform, 
enabling the dipper to be forced into the material to be ex- 
cavated with much greater effect than where a dredge is held 
to its work by mooring lines only. 

The second advantage of the dipper dredge is that it is pos- 
sible for the operator to exercise the greatest control at the 
contact of the digging part of the machine with the material 


The third advantage is the fact that it requires a very much 
smaller first cost to obtain a dredge which is able to apply 
effective digging force to the material to be excavated. 

The largest dipper dredge in existence is the dredge Toledo, 
built for work in Broad Sound in connection with the im- 
provement of Boston harbor. It is at present digging fairly 
good material, but will soon return to the work in Broad 
Sound, which is quite hard and must be dug in a seaway. 
The dredge is capable of digging to a depth of 55 feet below 
the water surface. 

There are other dredges which handle a 15-yard dipper, but 
they are what are known as “combination dredges,” which cam 
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be rigged up to use either a clam shell or a dipper. In either 
case the swinging is done in the manner used on all clam-shell 
dredges, which results in a very slow swinging movement and 
very little control over it. These dredges also do not use 
spuds, and therefore are unable to exert so much power in the 
excavation of the material. The machinery and power plant 
on these other dredges, therefore, do not correspond in any 
way with the similar parts on the Toledo. The length of the 
hull is 135 feet, breadth 44 feet, average depth 13 feet 6 inches. 
All of the engines are in the hold with the exception of two 
small engines on deck for operating the winches for warping 
SCOWS. 

The hoisting engines are horizontal, twin-tandem, compound 
condensing, with Stevenson link valve motion. The valves on 
the high-pressure cylinders are piston valves, and those on the 
low are flat slide valves. These engines are compound geared 
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gear on the swinging shaft, which is fastened directly to the 
cylindrical swinging drum, to which drum the two swinging 
ropes are led in such a way that, by reversing the engine, the 
boom may be swung from side to side. 

Each forward spud is raised or thrust downward by a hori- 
zontal, double-cylinder, single-expansion engine, compound 
geared to a large gear mounted on the spud drum shaft. The 
drum is cylindrical, grooved for wire rope, and is connected 
directly to the gear with a very effective brake apparatus, 
operated by a brake cylinder, which can produce and maintain 
a carefully graduated restraint on the motion of the backing 
drum, or hold it in one position. It has been found that the 
digging pull is so tremendous on this dredge that it is neces- 
sary to use spud pads on the bottom of the forward spuds. 
These pads are attached to the spud by a pin through the 
spud, allowing some motion to the pad independent of the 
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FIG. 2.—MAIN DECK OF THE TOLEDO, LOOKING AFT FROM THE OPERATING PLATFORM, 


to a large spur gear on either end of the hoisting shaft which 
carries the hoisting drum. This drum is grooved for 3-inch 
wire rope and is conical, giving the maximum digging power 
and slowest speed when the dipper is down and the angle 
between the dipper handle and the hoisting rope is small, and 
gradually increasing in speed and decreasing in power as the 
angle between the dipper handle and the hoisting rope becomes 
greater, allowing a more effective pull on this account. The 
drum is mounted loose on the shaft, and is driven by means 
of a very successful clutch arrangement. which has proved to 
be the only device which will take care of the enormous power 
of the engines. The clutch is operated by a steam cylinder. 

The backing engines are horizontal, double-cylinder, single- 
expansion engines, geared directly to the gear on the backing 
shaft, which operates a cylindrical backing drum, grooved for 
wire rope and made to revolve with the gear by means of a 
clutch operated by a steam-thrust cylinder. 

The swinging machinery consists of a horizontal, double- 
cylinder, single-expansion engine, compound geared to a large 


spud. These pads are 6 to 8 feet across, and prevent the spud 
from sinking too far. 

On a dredge of this size it has been found advisable to use 
two stern spuds instead of one, as is usually done. The reason 
for this is that the hull is so large and offers so much re- 
sistance to the waves, wind and current that it is found neces- 
sary, In moving ahead, to raise up one of the trailing stern 
spuds and drop it in a vertical position while the other trailing 
spud keeps the dredge lined up in the cut. The dredge, there- 
fore, while moving ahead and dropping the forward spuds 
ready to excavate, is kept in line by the dipper and one stern 
spud. With only one stern spud a few moments would elapse 
with no anchor at the stern. The engine for operating each 
stern spud is a twin-cylinder, single-expansion, horizontal 
engine, compound geared to a wire rope drum, from which 
the wire rope leads to near the foot of the spud. The spud 
drops of its own weight and is raised by the cable. When the 
spud is down the engine is thrown out of gear. 

The boom is stepped in a steel center bearing located on a 
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level with the main deck. The boom is entirely built up of 
structural steel, being shipped in two pieces for convenience. 
The swinging of the boom is effected by mounting the swinging 
circles on top of the steel truss, at such an elevation above the 
deck that by extending forward on both sides of the boom 
heavy structural arms, they take hold of the boom as near the 
central point as possible. The swinging ropes encircle the 
periphery of the swinging circle. From the circle they extend 
back to the vertical sheaves, which lead the rope down to the 
swinging drum located in the hold. An arrangement is made 
on the circle to take up any slackness of these ropes. 

The dipper handle is of the usual construction with racks, 
which engage pinions on the shipper shaft on the boom, the 
revolutions of the shipper shaft being under control of the 
cranesman through the medium. of two large brake wheels, 
carrying brake bands. The dipper has four teeth, and is of as 
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pumps, the filters, fresh water tanks and an electric light unit. 

The levers, which are led to the operating platform, located 
forward on the main deck, are: For the main hoisting engine 
—reverse, hoisting clutch, brake and throttle; backing engine— 
backing clutch and throttle; for the swingine—reverse valve 
and brake; for each forward spud—reverse lever, brake and 
clutch. A cranesman operates the dipper door latch cylinder 
and the friction discs on the shipper shaft. The stern spuds 
are operated by a man on the after deck in obedience to signals 
from the runner. Wherever any force is required the levers 
at the operating stand simply operate the valves of steam 
cylinders, which are connected to the mechanism governed by 
the lever. In this way there is less fatigue to the operator of 
this dredge than is usually the case on a I-yard dredge. It 
will be seen that with a scow on one side of the dredge being 
loaded, the entire dredge is controlled by four men; namely, 


FIG. 4.—MAIN HOISTING 


heavy construction relatively as are the smaller dippers, en- 
abling it to do extremely hard work. The dipper door latch is 
operated by means of a wire cable, which runs up the dipper 
arm and is fastened to the upper end of the arm. Where the 
cable passes through the boom it runs over a sheave on the 
boom and back to a sheave attached to a sliding cross-head; 
from there back to another sheave and thence to the top of the 
arm. The sliding cross-head is operated by a steam cylinder. 

The A-frame legs are fastened to the deck by means of a 
universal joint. The legs are box girders, and the boom hangs 
from the A-frame collar by means of four cables. The 
A-frame has four back guys, distributing the digging strains 
through the hull, the strains in all being equalized at the 
A-frame head. 

A dredge of this size requires very large scows, the one 
shown in the illustration having a capacity of 1,500 cubic yards. 

The hull is of timber, but there are two steel trusses run- 
ning the full length of the hull fore and aft with substantial 
cross trusses at the bow. These appear in the illustration. 

Fig. 2 shows the main deck, looking aft from the operating 
platform. This view gives a good idea of the taste shown by 
the owners in fitting up the dredge. The quarters for the crew 
are on the upper deck, and consist of a large, well-lighted 
galley, forward of which are the sleeping rooms and bath. 

The steam plant is first-class in every particular, and con- 
sists of a single-end Scotch marine boiler with three suspen- 
sion furnaces, a surface condenser with horizontal air pump 
and centrifugal circulating pump, feed-water heater, the feed 
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the dredge runner, the cranesman, the stern spud operator and 
the operator in charge of the scow winches. In addition to 
these men the crew consists of a captain, the oilers, water 
tenders, firemen, deck hands and cook. 

The dredge is capable of digging a dipper load each minute. 
This would, theoretically, amount to a capacity of 900 yards per 
hour, but it is, of course, necessary for the dredge to move up 
in the work, and there is considerable loss of time in getting 
scows alongside, so that this capacity is cut down to from 
500 to 600 yards per hour, and the average over long periods 
will run down to perhaps 350 yards per hour on account of the 
delays due to heavy weather, most of the work being in a very 
exposed position. 

The deck winches for warping the scows have three drums, 
one for a stern line, one for a bow line and one breasting line. 
About the deck are placed spools, bitts, etc., for convenience in 
leading lines. Under the main deck aft are the coal bunkers. 

Practically all of the castings on the dredge are steel cast- 
ings of unusually high tensile strength, and each unit of ma- 
chinery is self-contained, to the extent that it is mounted on 
heavy base castings, which are in turn bolted to the timber 
framework. This means that the machinery cannot get out 
of line and that the gears all mesh properly, giving long life 
to the moving parts and a minimum of breakdowns. 

The fitting out and finish of the dredge throughout, both 
inside and out, have been given more attention than is usually 
the case, with the result that the appearance is very shipshape. 
This dredge was built by the Bucyrus Company, of South Mil- 
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waukee, Wis., for the firm of George H. Breymann & Bros., 
of Boston: and Toledo. Owing to the great length of the 
boom and dipper handle, it is impossible to dig a shallower 
channel than 20 feet deep. For this class of work, however, 
this fact does not limit the use of the machine in any way. The 
spuds are set back from the bow a sufficient extent to prevent 
the dipper from interfering with the spud feet. The angle of 
swing is very large, considering the size of parts, amounting 
to 157 degrees. 


SEA-GOING SUCTION DREDGER PHARAON II. 


This suction dredger, which was ordered by the Suez Canal 
Company from Werf Gusto, firm A. F. Smulders, Schiedam, 


removed by means of the bow winch and the central screw 
already referred to. 

The dredger is capable of sucking from a depth of qo feet 
and of forcing the spoil away to a distance of 2,000 feet and 
a height of 20 feet. The forcing away is effected either 
athwartships at the starboard or port side through an elevated 
conduit ascending vertically from the dredger’s deck or aft 
through a floating pipe line. The dredged material may also 
be discharged directly into barges moored alongside. 

Since the Pharaon was designed to dredge all sorts of soil 
and to force it away under all possible conditions, she is neces- 
sarily a very complicated piece of work. It may be said that 
the results obtained have proved the possibility of working by 
means of suction dredging varieties of soil which it was for- 
merly held could not be handled by suction methods. 


SUCTION DREDGER PHARAON II., BUILT IN HOLLAND FOR THE SUEZ CANAL COMPANY. 


Holland, with a view to studying exhaustively the problem of 
suction dredging and pumping in connection with the various 
kinds of soil which are met with in the canal, and which vary 
from soft mud and loose sand to stiff clay, hard marl, and 
even chalky rock, is fitted with a force pump and a patented 
cutter head, and is propelled by triple screws. 

The principal dimensions of the dredger are as follows: 


IESE d tyson alae coo GO Oe OIC 170 feet 
Breadtinpnpee rrr carvan casio 30 feet 
IDYesnydlal eoccciees rer ce cha Ge oIA ERO II feet 6 inches 
ID FEM oi a obie COI Oro reLae 9 feet 2 inches 
Dredgineadepthenee eee 39 feet 6 inches 


The vessel is provided with five compound engines aggre- 
gating 1,250 indicated horsepower. Two of these engines are 
intended to drive each one propeller or each one of the sand 
pumps. The third engine drives a central screw, and the 
fourth and fifth engines move the cutter head. The vessel is 
further provided with three steam winches, a dynamo engine 
for lighting the dredger by electricity throughout, and a 10- 
ton steam crane placed at the bow, intended to facilitate the 
handling of the cutter head and the suction pipe mouth piece. 

Steam for all the above named engines is supplied by two 
marine boilers having each a heating surface of 2,050 square 
feet and a working pressure of 120 pounds per square inch 
gage. 

The dredger has two sand pumps, which may work in paral- 
lel or in series. The suction pipe is mounted on a strong 
ladder placed in a central well forward. This ladder carries 
the cutter and the cutter shaft, which is moved by tooth gear- 
ing located in the vessel. When sucking very hard soil the 


dredger is pressed forward against the front of the soil to be 


GOLD DREDGERS. 


Free alluvial gold, platinum and other minerals are found 
in almost every part of the world, and in most cases dredging 
is the cheapest and most expeditious means of recovering 
them. For this class of work a special type of gold dredge 
has been developed, a large number of which Mr. Arthur R. 
Brown, of 54 New Broad street, London, has supplied to 
various parts of South America, Africa, Russia and Siberia. 
These gold dredges are capable of treating an enormous quan- 
tity of ground at a very small cost. The gravels are dredged, 
in many cases, from a depth of 50 feet, passed through a 
screen onto tables on which the gold is deposited, and the 
debris stacked behind the dredge for a total cost of about 
2 cents (one penny) per cubic yard. A view of these dredges, 
while under construction at the builder’s works in England, 
is shown in Fig. 1. This is the sixth gold dredge which Mr. 
Brown has supplied to Tierra del Fuego, and it was guaran- 
teed to have an actual working capacity of 2,000 cubic yards 
per day, dredging from a depth of 45 feet below the water 
level. It is fitted with built-up steel buckets of six cubic 
feet capacity, the machinery is driven by a compound sur- 
face condensing engine of about 80 indicated horsepower, and 
the boiler is of special design to. burn peat fuel. These 
dredges work day and night, being lighted by electricity gen- 
erated on them. The dredge, after complete erection at the 
builders, is taken to pieces, shipped to its destination, and 
then re-erected. 

When the dredge is erected, all of the machinery is covered 
in by a corrugated iron house, as shown in Fig. 2, which is 
a view of a similar dredge at work in Tierra del Fuego. Fig. 
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FIG. 1.—GOLD DREDGER UNDER CONSTRUCTION AT THE YARDS OF A. R. BROWN, LONDON. 


2 is of peculiar interest, as it shows the dredge working be- 
fore the ice has melted. In the winter the dredge is frozen 
up, but as soon as the ice melts sufficiently to enable it to 
be broken round the dredge, dredging can be resumed. The 
illustration shows men on the ice, which was 3 feet thick, 
breaking it round the sides of the dredge; these dredges have 
worked continuously all through the summer season, averag- 
ing 23 hours per day, and are paying handsome profits on 
ground which contains only 11.5 cents (534 pence) worth of 
gold per cubic yard. 


Where the ground to be dredged is deep, or banks above the 
water level have to be dredged, it is necessary to use a screen 
and an elevator dredge, similar to those shown in Figs. 1 
and 2, but in cases where the dredging depth is not great a 
simpler and cheaper form of dredge can be used, known as a 
sluice-box dredge, in which all of the material dredged passes 
down the sluice box direct from the buckets without screening 
or elevating. The depth to which a dredge of this kind can 
work depends on the height to which the tailings stack with- 


out touching the end of the sluice; in most cases gravels oc- 
cupy one-third more space or height when stacked, conse- 
quently if a dredge is dredging 20 feet of ground level with 
the water the tailings will stack 10 feet above. A sluice box 
cannot be conveniently arranged to deliver more than about 
8 to 10 feet above the waterline and, therefore, when the 
tailings stack to a greater height it is more convenient to 
have a tailings elevator. 


Some exceptionally good returns have been obtained from 
small sluice-box dredges. A small prospecting dredge, with 
buckets of only 2% feet capacity, which Mr. Brown supplied 
to West Africa, has been averaging 300 ounces per month, 
the total cost of the whole outfit being only $14,600 (£3,000). 
Considering the size of this dredge, the return is exceptional, 
but, of course, larger dredges have returned very much more. 
For instance, two dredges supplied by Mr. Brown to a Rus- 
sian company in the Urals (Siberia) returned from April 9 
to October 25, 1900, $353,275 (£72,555) worth of platinum. 
These two dredges are very powerful 7-foot bucket dredges, 


FIG. 2.—ONE OF BROWN’S GOLD DREDGERS AT WORK IN TIERRA DEL FUEGO. 


THE ICE IS 3 FEET THICK AROUND THE DREDGER. 
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with special buckets for dredging through stiff clay, and also 
special arrangements for breaking up the lumps of clay 
in the screen. The total cost of the two dredges erected on 
the claim in Russia was $121,660 (£25,000), so that in 6.5 
months they recovered nearly three times their total cost. 
It is usual in Russia for the dredges to only work about five 
months of the year, owing to the ground being frozen up, 
but in the case of these dredges, due to an exceptionally mild 
winter, they have been able to work all through the winter, 
and are still at work. Owing to these splendid returns, Mr. 
Brown received an order from another company for a similar 
dredge at the end of December last, which he shipped to the 
Urals within ten weeks of receiving the order. 

Mr. Brown has supplied a number of other gold dredges to 
Liberia, some of which are paying very well on ground worth 
only 12 cents (6 pence) per cubic yard, and that during a 
short summer season; a dredge can only pay under these con- 
ditions provided it is designed to do the greatest amount of 
work on the least expenditure for fuel and repairs. 

Gold dredges, although similar to harbor dredges in so far 
that they raise the material by means of a chain of buckets 
on a ladder which is raised and lowered by means of a 
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which pumped these concentrates through 300 feet of float- 
ing pipe into cyanide tanks on the river bank. The capacity 
of the cyanide plant was only about Io0 tons a day, but as the 
value of the gravels pumped amounted to over 2 ounces to 
the ton, the returns have been exceptionally good. 

Mr. Brown is also building a special design of small bucket 
dredge, costing only a few hundred dollars, for dredging 
canals, swamps, and clearing out lakes or ornamental ponds, 
designed for transport in small pieces, the motive power being 
either gasoline (petrol) or kerosene (paraffine) motor or 
steam. The cheapest motive power, however, is producer gas, 
and in most cases where charcoal can be made it has been 
found to be the most convenient for use on a dredge. The 
gold dredges in Burmah are working most successfully with 
producer gas plants, the charcoal being purchased from the 
natives; in South America, at altitudes where no wood could 
be obtained, charcoal has been made out of a scrub growing 
a few inches above the ground, and gold dredges have worked 
there with producer gas with as low a consumption as one 
pound of charcoal per indicated horsepower per hour. The 
cost of the producer gas plant is not more than a compound 
condensing engine and boiler of the same power. 


NON-PROPELLING BUCKET DREDGER ANDRE REBOUCAS. 


winch, require special experience only obtained from actual 
working before they can be designed to do their work in the 
most efficient manner. Every gold dredge should be specially 
designed to suit the special requirements of the ground where 
it has to work. It is, therefore, a fatal mistake to supply 
gold dredges of a stock pattern, and a failure is sure to re- 
sult if dredges are supplied unsuitable for the ground where 
they have to work. 

For gold saving the suction dredge in many instances is not 
efficient; the pump not only requires very much more power 
to raise the same amount of material than the bucket, but if 
the surface of the bottom is uneven the gold is not lifted but 
is left in the crevices or hollows. In certain cases, however, 
a suction dredge is the best and most convenient type, as in 
a place in South America, where the tailings from a disused 
Spanish mine were found to have been washed into a large 
hole in a river bed. In this case Mr. Brown supplied an elec- 
trically-driven silt pump, mounted on a floating pontoon, 


André Rebougas. 


We illustrate herewith a powerful bucket dredger, the André 
Reboucas, constructed by Lobnitz & Co., Ltd., Renfrew, Scot- 
land, for the port of Para. This dredger was ordered March 
II, 1909, the keel was laid April 11, and the vessel was ready 
for trial July 9, 1909; thus she was completely built and de- 
livered within four months from the time of passing the order, 
a feat which is considered a record in rapidity of construction 
for this class of vessel. 

The dredger is of the non-propelling type, very stiffly and 
powerfully constructed for dredging to a depth of 46 feet be- 
low water level in hard material, for which purpose the 600 
horsepower dredging engines are situated high up near the 
top of the tumbler, and their gearing is designed in so simple 
a manner that one may say they practically act directly upon 
the buckets, and thus work with the greatest possible effi- 
ciency in dealing with hard material. The huge shaft of the 
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SEAGOING SUCTION DREDGE GALVESTON, BUILT BY THE MARYLAND STEEL COMPANY FOR THE ENGINEER'S DEPARTMENT OF THE U. 
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tumbler over which the buckets turn at the top is of solid 
steel 19!%4 inches in diameter, similar to that of the great 
dredger Péluse, owned by the Suez Canal Company. All the 
gear wheels have their teeth machine cut from the solid steel. 


SEA-GOING SUCTION DREDGES.* 


BY THOMAS M. CORNBROOKS. 


During the past five years the engineers’ department, United 
States army, have contracted for a number of sea-going suction 
dredges. These have been of varying sizes, ranging from 166 
feet to 300 feet long, the capacities of bins ranging from 1,000 
to 3,000 cubic yards. As the design of all these dredges has 
been similar, the description of one will apply to all. The 
latest dredge is the Galveston, just completed at the works of 
Maryland Steel Company, Sparrow’s Point, Maryland. As 
will be seen by the plates the dredged material is carried in 
two large bins, one forward and one aft of the machinery 
space. 

In operating, the dredge is kept moving forward at a speed 
of about 6 knots, with the suction pipes dragging on the 
bottom. The material is sucked up by 20-inch centrifugal 
pumps and discharged into bins, through pipes and distributing 
chutes on top of bins. By means of gates in bottom and sides 
of these chutes it is possible to distribute the material evenly. 
As the bin fills the water is drained off by overflows through 
the sides. When the bins are filled the dredge proceeds to the 
dumping grounds and, opening the gates in bottom, drops the 
material. The gatés are operated by means of a double- 
cylinder vertical engine through worms and fixed nut on 
vertical rods. 

The officers and crew have commodious quarters in houses 
on deck and on the lower deck forward and aft. 

The propelling machinery consists of two compound engines, 
steam for which is furnished by four single-ended boilers. 

In trying these dredges, we have discovered that a very large 
rudder is necessary. This we ascribe to the shafts being so 
far outboard and the extreme fullness of the after body. 

In Fig. 3 willbe seen the curves of bending moments, etc., 
and equivalent girder, for the latest New York harbor dredges 
Raritan and Navesink. It will be noticed that the neutral axis 
of girder is very low, showing that the material is not dis- 
tributed to the best advantage. 

i, XD 
The bending moment ‘aiposeing works out —————, and 
47.34 
the stresses, tension in sheer strake, 4.22 tons; compression in 
keel, 2.73 tons. \ 

On the two dredges, Ancon and Culebra, built for the Isth- 
mian Canal Commission, we located sights and measured the 
deflection under load. On loading for the first time, a de- 
flection of 5/16 inch in 200 feet was recorded. This returned 
to within 1/16 inch of original marks when the load was 
dumped, which would indicate that the structure is amply stiff. 

On these dredges we also conducted inclining experiments, 
memoranda of which are given below: 

Draft forward, 10 feet 4 inches. 
Draft aft, 11 feet 9 inches. 
Displacement, 2,375 tons. 
Conditions : 
« Bilges, dry. 
Water tanks, full. 
Boilers, full. 
Workmen on board, 30. 
Bunkers, half full. 
Hopper gates, open. 
G. M., 7.187, as inclined. 


.* From a paper read before the American Society of Naval Architects 
and Marine Engineers, New York. 
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FIG. 5.—PUMPING ENGINE AND PUMP OF U. S. GALVESTON. 


The Manhattan and Atlantic worked twenty-four hours per 


day from June I, 1907, to Feb. 1, 1908, and only averaged forty 
hours per month lost time for repairs, bad weather and coaling. 


is working all day at full capacity, the weight of coal used per 
brake-horsepower per hour would be .71 pound, while the cost 


Below is the record of Raritan for ten days previous to 


July 31: 
Number of loads, 44. 


Cubic yards material pumped, 117,666. 
Pumping time, 7,465 minutes. 

Turning, 415 minutes. 

Running to dump, 2,225 minutes, 

Dumping, 490 minutes. 

Returning to grounds, 1,685 minutes. 

Pumped per minute average, 15.8 cubic yards. 
Time at dock, 23 hours. 


Minor repairs, 12 hours 20 minutes. 


A Dutch Motor Dredge. 


A dredger operated by a suction gas motor has recently been 
built by the Holland Motor Company, of Amsterdam, Holland. 


The vessel is constructed of steel and is 42.9 feet long, with 
a beam of 13.1 feet. The power plant consists of a single- 
cylinder Holland motor of 10-inch bore and 12-inch stroke, 


capable of developing 25 brake-horsepower at 280 revolutions 
per minute. Duplicate ignition, consisting of both a hot tube 


and a Bosch magneto, is fitted to the engine. Gas for the 
engine is developed by suction gas producer, using hard coal 
as a fuel. It is claimed that this installation is much simpler 
and more economical than a steam plant, and that it permits a 
reduction of the operating force, since only three men have to 
be employed instead of five. 

The capacity of the dredger when working in soft ground 


is 786 tons for a ten-hour working day. When working in 
hard ground this is reduced to 590 tons. The weight of hard 
coal used during this period is 171 pounds, which in Holland 


costs about 48 cents (2 shillings). Assuming that the engine 


of fuel per brake-horsepower hour would be 
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SUCTION GAS MOTOR DREDGE. 


penny). This figure is low, even for a suction gas motor, but 


it must be remembered that coal costing only $6 (25 
per ton is being used. 


shillings ) 
The British navy estimates for the present year call for 
five battleships of the dreadnought type, five protected cruisers 


of 25 knots or over, twenty destroyers, a number of sub- 
marines, and two floating docks. 


A Eee (ou 


May, loro. 


International Marine Engineering 


189 


A NEW TYPE OF GOLD DREDGER. 


The gold dredger shown herewith is one of five similar 
dredgers built by Messrs. Lobnitz & Co., Ltd. Renfrew, 
Scotland, during 1909, all of which were fitted with what is 
known as the patent propulsion screen, a device designed and 
patented by Messrs. Lobnitz & Co., Ltd., to obviate the use of 
It is claimed that with 


costly revolving screens and elevators. 


reason the bulk of the material used in the construction of the 
dredge had to be arranged so that the dimensions of the pack- 
ages should not exceed 6 feet by 2 feet 6 inches, and also that 
the weight of each should not exceed 165 pounds. In a few 
cases when parts of machinery could not be reduced to this 
weight special carts were designed and shipped out along with 
the dredge to transport these special parts over the difficult 
roads. 


GOLD DREDGER FITTED WITH PATENT PROPULSION SCREEN. 


the propulsion screen the gravel is much more efficiently 
treated, and is discharged as high as required behind the 
dredger. 

The dredger shown in the illustration was built to the order 
of the Inambari Gold Dredging Company, Ltd., under the 
direction of the company’s consulting engineers, Messrs. Ider 
& Henderson, of London. After being erected at the builders’ 
works, the dredger was dismantled and shipped to Mollendo, 
and thence by rail to Tirapata. From Tirapata to the claim 
on the Inambari River the transport had to be done by mules, 
owing to the mountainous character of the country. For this 


The hull of the dredger is of steel, 102 feet long, 30 feet 
wide and 6 feet deep. The buckets have a capacity of 4% 
cubic feet each, and the dredge is capable of efficiently treating 
1,500 cubic yards of gravel per day. The bucket ladder is 
arranged for a dredging depth of 35 feet below water level. 


SEA=GOING TWIN SCREW BUCKET DREDGER. 


The seagoing twin-screw barge loading bucket dredger La 
Plata, ordered from the Werf Gusto, firm A. F. Smulders, 
Schiedam, Holland, for deepening the port of Rosario, has 


TWIN SCREW BARGE LOADING BUCKET DREDGER BUILT BY A. F. SMULDERS, 


SCHIEDAM, HOLLAND, FOR THE RIVER PLATE. 
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been built under special survey of the Bureau Veritas in order 
to receive the highest classification. The hull, which is 
divided into nine watertight compartments, has the following 
main dimensions: Length, 169 feet; breadth, 30 feet 6 inches ; 
depth, 12 feet 6 inches. The well is aft, with a projecting lad- 
der, so that the vessel can cut her own flotation. 

There are two main engines of the vertical compound type, 
developing 260 indicated horsepower each. Both engines drive 
the propellers, while each engine may separately drive the 
bucket chain. The vessel is further provided with five steam 
winches, namely: one bow winch, two fore-side winches, one 
aft winch, one ladder hoisting winch and one chute hoisting 
winch, The vessel is also supplied with a dynamo engine, and 
the lighting is by electricity throughout. 

All of the main and auxiliary engines are supplied with 
steam by two marine boilers, each having a heating surface of 
1,290 square feet and a working pressure of 120 pounds. 

Dredging may be effected to a depth of 43 feet, and the 
effective output reaches about 650 cubic yards an hour. After 
having been submitted to exhaustive trials on the river Maas, 
the dredger traveled to the River Plate under its own steam. 


THE BUCKET AND PUMP DREDGER BRAILA. 


Increasing traffic on the lower Danube recently led the 
Roumanian government to seek a more powerful dredger than 
those which had hitherto been available on the river. It was 
first planned to have constructed a large suction dredger with 
cutter arrangement. The principal object of this design would 
have been to enable the dredge to operate at those points where 
temporary said bars had been formed by the current and to 
clear away such obstacles to traffic in the shortest possible 
time, forcing the dredged material through a floating pipe line 
and depositing it outside the ordinary ship channel. Further 
consideration of the problem, however, showed that it would 
be better to secure a dredger of more general usefulness, which 
could also be used for some improvement and extension works 
in the harbor of Galatz. The nature of the harbor in that 
port, however, is such that it was considered doubtful whether 
a suction dredger, even when fitted with efficient cutting appa- 
ratus, could handle the work. Furthermore, it was desirable 
to have the dredger arranged for loading barges. Asa result 
of the necessity of meeting these various requirements, it was 
finally decided to use a bucket dredger of the endless chain 


ic 
© 


il 


SECTION THROUGH MAIN FRAMING, SHOWING ARRANGEMENT OF CHUTES. 
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chain being by means of two belts. 
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type arranged for loading barges, but also fitted with a power- 
ful sand pump by which the material raised by the buckets 
could be forced away through a floating pipe line. 

The contract for this dredger was placed by the Roumanian 
government with the Werf Conrad, Ltd., of Haarlem, Nether- 
lands. The capacity of the dredger was stipulated in the con- 
tract to be 785 cubic yards per hour, and this was to be the 


SECTION THROUGH BOILER ROOM, 


actual output and not merely the digging capacity. The build- 
ers had to guarantee this output working in sandy clay and 
forcing the material brought up by the buckets to a distance of 
1,300 feet with an elevation above the water at the end of the 
pipe line of 1614 feet. The trials which have been made with 
the dredger since she was completed have shown that she is 
capable of exceeding this guarantee by about Io percent. 

The dredging depth of the vessel was fixed at 30 feet, so that 
she could be used for deepening the existing docks at Galatz. 
The principal dimensions of the dredger are: Length, 168 
feet; width, 37 feet 6 inches, and depth, 12 feet 4 inches. It 
was stipulated by the government engineers of Roumania that 
the dredger in working order should not draw more than 5 
feet of water. This is a very shallow draft for a dredger of 
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SECTION THROUGH ENGINE ROOM. 


this capacity, and it involved the necessity of building a rela- 
tively large hull in order to meet this requirement. 

The dredger is fitted with two sets of engines, one of which 
is a vertical, surface-condensing, two-cylinder compound en- 
gine, which develops 385 indicated horsepower and drives the 
buckets, the connection between the engine and the bucket 
The other engine is of the 
triple expansion type, developing 500 indicated horsepower, 
and is used for driving the sand pumps. Steam is supplied at 
a working pressure of 160 pounds per square inch from two 
multi-tubular marine boilers having a total heating surface of 
3,230 square feet. These boilers supply steam for both the main 
and auxiliary engines. 
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They are equipped for burning oil fuel, and although it is 
intended to use this kind of fuel as a rule, as most of the steam- 
ers on the lower Danube do, nevertheless coal bunkers have 
also been installed, and the furnaces can easily be arranged 
for burning either kind of fuel at short notice. 

The auxiliary machinery includes two circulating pumps of 
the centrifugal type, each driven by a direct-connected, single- 
cylinder vertical engine. A steam-driven generating set is also 
installed in the engine-room to provide the necessary current 
for lighting the ship. There is also the usual equipment of 
auxiliary steam pumps for filling the boilers, emptying the 
bilges, washing the deck, etc., as well as injectors, bilge ejectors 
and a pumping plant belonging to the installation for burning 
liquid fuel. 

Separate winches are located on deck for forward and side 
motions and for raising and lowering the bucket ladder. The 
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roomy and well-ventilated cabins have been proyided for the 
officers as well as excellent quarters for the deck hands and 
firemen. Comfortable quarters have been fitted on deck for 
the use of the government officers who have to stay on board 
the dredger. All of these different apartments, as well as the 
engine and boiler room, can be heated by steam, for which 
purpose a small donkey boiler has been placed on board. 

The hull as well as the engines and boilers of this dredge have 
been built under Bureau Veritas Special Survey to the highest 
class for dredgers. The vessel was completed at the works 
of the Werf Conrad, at Haarlem, early in 1909, and after 
carrying out her preliminary trials she was towed out to the 
Black Sea, where her official trials were made on the Danube. 
These trials showed that the vessel was not only successful in 
every respect, but that her capacity exceeded the contract re- 
quirements of about Io percent. 


THE BRAILA BEING TOWED FROM HER BUILDERS WORKS AT HAARLEM TO THE BLACK SEA. 


three chains aft are worked from one combined three-barrel 
steam winch. The chutes are worked from a steam winch 
located under the main framing, and a set of direct-acting 
steam cylinders is fitted for working the door at the bottom of 
the central chute for delivering the dredged material on either 
side of the dredger into barges. 

The buckets are of very strong design, and have a capacity 
of 35 cubic feet each. They are built up of steel plates and 
forged steel links, and are provided with hard steel lips. This 
construction was considered to be the best in this case, and to 
provide greater advantages than cast steel buckets, since great 
solidity and strength could be obtained with less weight than 
would have been required with a chain of cast steel buckets. 
This saving in weight was desirable on account of the shallow 
draft which, as has been stated, was stipulated in the contract. 

The very light draft for which the vessel was designed 
has the enormous advantage that the dredger can be easily 
towed over sand bars and reach any place where a bar has 
been formed by the current. On the other hand, the size of the 
hull necessitated by this very light draft leaves ample room for 


spacious accommodations for the crew. Consequently, large, 


A Broken Stern Gland. 


We left our pier in New York bound for Liverpool one 
morning in May, 1909, in a ship which travels at the rate of 
26 knots, but we had proceeded ecnly a short distance when 
one of the shaft oilers reported to the engineers on watch that 
something was wrong in the starboard high-pressure room. 
I must mention that this ship was propelled by turbines. It 
appears that before leaving the pier the stern gland on the 
starboard high-pressure shafting had been screwed up a little, 
as it was admitting water into the bilges. Those who know 
anything of turbines will know that they start off at a high 
speed. A jet of sea water was running on the gland from a 
water-service pipe, but as it turned out this was not enough 
to keep it cool. The gland became warmer and warmer al- 
though more water was applied to it, until it gave off steam. 
Finally it cracked with a jar. We made two steel bands and 
bolted them together round the gland. The gland was watched 
by two men who did six-hour watches all the way home, and 
I am glad to say the job carried up all right to Liverpool, 
where it was repaired. 1B, Jo ING 
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DIPPER DREDGE FOR MONTREAL CONTRACTORS. 


A 1¥2-cubic yard dipper dredge has recently been built by 
the Vulcan Steam Shovel Company, Toledo, Ohio, for Laurin 
& Leitch, No. 5 Beaver Hall Square, Montreal, Que. The new 
dredge is at present being used to dredge a channel for the 
intake pipe to the crib which is being built in connection 
with the city of Montreal waterworks. 

The hull of the dredge is 80 feet long by 4o feet wide and 
7 feet deep, and was built on the ground after plans furnished 
by the manufacturers of the machinery. The main engines are 
double 10 inches by 12 inches, piston valve, reversible engines 
without links, the valves being so set as to give maximum 
efficiency in the go-ahead position. The crankshaft is of ham- 
mered iron, and the pinion is of cast steel with cut teeth, 

The hoisting gear is of cast steel with cut teeth. The hoist 
drum is of cast iron, brass bushed. It runs loose on the shaft, 
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The bow anchors are raised by means of a rack and pinion, 
the pinion being driven through a train of gears and a steel 
sprocket chain witha friction device on a shaft under the 
deck, which in turn is driven by the backing shaft. The bow 
anchors are provided with strong cast steel locks for holding 
them at any desired depth. The stern anchors are of the 
walking type, with cradle and guide. These are operated by 
hand power. Two winches are provided on the deck, which 
are driven by gearing from the backing drum shaft. 

The A frame is built up of channels, plates and bars, with a 
cast steel head, feet and steps. The head is provided with 
cast iron yoke brass bushed. The boom and back guide are 
of wire cable. The swinging circle is 16 feet in diameter, of 
structural steel with a cast steel brass bushed center, working 
in a steel step or base casting with a bronze collar between. 
The whole circle is thoroughly and substantially framed, and 
has proper provision for connection to the boom and to the 


DIPPER DREDGE IN SERVICE AT MONTREAL, QUE, 


_and has wide-faced flanges riveted to each end. for friction 
and lowering brake bands. The drum has finished grooves for 
the ‘cable. The hoist friction is of the outside band type, 
wood lined and controlled by a steam ram operated by a hand 
lever at the engineer’s stand. The lowering brake is also of 
the outside band type, wood lined, and is controlled by means 
of a foot treadle at the engineer’s stand. The drum shaft is 
of hammered iron supported in strong cast iron babbitted 
bearings with adjustable caps. 

The swinging engines are 8 inches by 9 inches, duplex, slide 
valve, reversible engines, with the bed cast in one piece. The 
crank is forged and the crank-pin and cross-head pin 
bearings are of bronze. The swinging engine pinions are of 
forged steel with cut teeth. The intermediate gear is of cast 
steel with cut teeth. The swinging gear is of cast steel, with 
cut teeth, and is riveted to the drum. The swinging drum is 
of cast iron running loose on its shaft, and has finished 
grooves for the cable. 

The backing gear is of cast steel with cut teeth, and is 
driven from the main engines, The drum is of cast iron, with 
brass bushings, and runs loose on the shaft. It is driven 
direct from the gear by means of an outside friction band, 
handled from the engineer’s stand through hand lever and 
connections, 


swinging cable. The circle is carried at the deck level. 

The boom is of steel plates and shapes riveted up in the 
most substantial manner. The shipper shaft is of cast steel, 
and is furnished with brake-wheels 54 inches in diameter by 


-5-inch face, with wood-lined bands controlled by a foot pedal 


to the cranesman’s stand. The boom is 38 feet long, center 
to center, and is stepped at the bottom in a strong steel casting, 
brass bushed, which works on a steel base plate with a bronze 
washer between. All hoisting and swinging sheaves are of 
cast steel, brass bushed, with pins of ample size to prevent 
undue wear. The dipper handle is of wood, steel armored. 

The dipper is of 114 cubic yards capacity, square, with four 
tool steel teeth, a cast steel back, cast steel lip, lugs and forged 
bail, braces and hinges. 

The boiler is of the locomotive type, 66 inches in diameter 
by 14 feet long, covered with magnesia boiler covering. It is 
built for 125 pounds working steam pressure, and is supplied 
with water by means of an injector and steam feed pump. 

Oil is supplied to all engines by means of a Hills-McCanna 
force-feed lubricating pump, insuring a constant and sufficient 
supply of oil at all times. AJ] sheaves, bearings, etc., are fitted 
with dope cups of ample size. Each engine is also furnished 
with a hand oil pump and the ram and the pump are furnished 
with a lubricator. 
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It will be seen from the above description that the ma- 
chinery is large enough to carry a 2%-cubic yard dipper for 
ordinary work, but inasmuch as the material at present being 
excavated is rock, the smaller dipper was substituted. The 
smaller dipper is more efficient for the present work. 


NEW BUCKET DREDGERS FOR THE KAISER 
WILHELM CANAL. 


Two bucket dredgers of the largest type afloat are being 
completed at the yards of Messrs. Sachsenberg Brothers at 
Rosslay (Anhalt, Germany) for the Imperial Canal Admin- 
istration at Kiel. The dredgers are driven by steam engines, 
and will have an output of at least 17,660 cubic feet per hour 
while working uninterruptedly in compact sand, and with 
the buckets 70 percent filled as stipulated. The normal depth 
at which the material is dredged is about 40 feet; in this con- 
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the strains on the engine and boiler foundations and the con- 
nections of the main-framing web frames, double reverse 
angles, extra deep floors, etc., have been provided. For the 
same reason a side stringer is constructed at about half the 
ship’s depth on the outside plating. Tlte deck is constructed 
of checkered steel of 3/16 inch thickness, and is well riveted 
to the beams. In order to maintain the buoyancy of the ship: 
in case of severe damage of the outside plating of the well 
a gallery has been provided along it. 

All around the whole vessel a double oak fender is fitted of 
To x 5 inches cross section, between strong angle-bars. Also 
vertical fenders of the same scantlings at every fourth or. 
fifth frame. At four places on both sides the latter have been 
continued above the gunwale for about 6 feet 6 inches, and’ 
are efficiently connected to the ship’s structure. The floor 
plates in the engine and boiler rooms and in the hold for 
the winches are made of checkered plates, which. are easily: 


FIG. 1.—HULL OF NEW BUCKET DREDGER FOR THE IMPERIAL CANAL ADMINISTRATION AT KIEL, UNDER CONSTRUCTION AT THE BUILDERS’ YARDS. 


dition the bucket ladder has an inclination of 45 degrees to 
the horizontal. The point of suspension of the ladder can be 
shifted in order to attain a dredging depth of 46 feet. The 
bucket ladder is situated in a well, and in order to be able 
to dredge its own way projects ahead of the bow of the 
dredger about 15 or 16 feet. The dredged material is dis- 
charged in chutes, and received by barges lying at both sides 
along the dredger. 


HULL. 

The principal dimensions of the hull are as follows: 
Length on load line..............-...... 159.01 feet 
Breadth molded ............ Lperapaet heats sso00 gous © 
Depthymoldedtee eee ceeeaeeeeeer 11.48 “ 
Draft in working condition about......... Tee 


The hull is constructed of German mild steel, according to 
the regulations of the Germanische Lloyd Class 100 A. W. 4. 
The scantlings are indicated on the cross-section (Fig. 2). 
The riveting of the seams and butts of the outside plating and 
of the deck are overlapped. In order to distribute efficiently 


removable for inspection of the bilges. In the galley and 
toilet the flooring is covered with cement tiles. In the other 
holds the flooring is of tongued and grooved yellow pine 
boards 134 inches thick. The walls of the cabins are paneled. 
The wooden linings are partially removable, in order to enable 
an inspection of the inner painting of the vessel. The rest of 
the lining of the bulkheads and of the deck is constructed 
neatly and efficiently of well-seasoned wood. 

The following crew spaces have been provided: 2 cabins for 
the dredging masters; 1 cabin for the engineer; I cabin for 
the assistant engineer; I space for the two firemen; I space 
for the mate; 1 space for the cook; 1 space for 5 sailors. 
There is in addition 1 kitchen, 1 pantry, I magazine, 2 toilets,. 
1 lampstore, 2 cable stores, etc. The cabins and crew spaces. 
are adequately fitted with simple furniture. Ample admis— 
sion of light and air is provided by means of scuttles and 
skylights. The living quarters are designed to accommodate: 
a double crew. 

The superstructures over the engine and boiler holds are 
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constructed of plate and angle iron. The companions, deck- 
house, enginehold, skylights, etc., are made of teak, and all 
the fittings are of brass. Furthermore, two scowl ventilators 
have been provided, one of which is equipped with a winch 
for raising the ashesg etc. 

A bulwark, with a railing bar, is constructed on both sides 
of the vessel and along the well; scuppers in sufficient num- 
ber have been provided. The whole inner bottom of the ves- 
sel down to the bilges is covered with a layer of Portland 
cement, covering the heads of the rivets. 

In continuation of the sides of the well two intercostal keel- 
sons are constructed, and two intercostal side-keelsons are 
fitted. The hull is divided into ten watertight compartments 
by nine transverse bulkheads. 


MAIN FRAMING. 

The main framing consists of a solid plate and angle bar - 
structure. On it the gearing for driving the bucket chain and 
the suspension of the ladder are erected. It is well connected 
to the hull by columns of plate and angle bar, which are con- 
tinued to the floors, and by the lateral box-shaped discharg- 
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on the deck. The ladder is guided by rubbing plates bolted 
to its girders and flat bars on the sides of the well. At the 
upper end of the ladder a regulating device for neutralizing 
the slack in the chain is provided, by which the ladder can be 
lowered or raised for about 2 feet 6 inches. Both tumblers 
are pentagonal and of cast steel, with renewable steel wearing 
plates. 


BUCKETS. 


In the chain are forty-three buckets, the details of which 
are very simple. The back, bottom and links are in one piece 
of cast steel. Only the shell and the lips are of mild steel 
riveted to the backs. The lips are made of special steel for 
obviating excessive wear. The capacity of each bucket is 
30.63 cubic feet, and the pitch of the chain is 2.62 feet, which 
gives the buckets a favorable shape. 

The links connecting the buckets are of mild steel, and all 
have interchangeable bushes of special steel. The pins also 
are made of special steel, and are prevented from turning by 
stops on the bucket links. 
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ing chutes. For access to the different gearings stairs and 
platforms have been provided. The lateral movable chutes 
have, when let down, an inclination of 30 degrees to the 
horizontal. They can be swung in by electric winches so far 
that they do not project over the fender. In order to enable 
a more perfect distribution of the dredged materials the ex- 
terior part of these chutes is again hinged. The length of 
the movable chutes and the height of the axis above the wa- 
ter level have been chosen so that barges of 2114 feet breadth 
can easily be loaded. By maneuvering a balanced removable 
flap, supported on springs, the spoil is conveyed through the 
chute to the barges lying on either side of the dredger. 

The lower part of the ladder is suspended by means of a 
steel-wire tackle to the fore-framing. This is a plate and 
angle bar structure, adequately solid to sustain the shocks and 
to connect the two halves of the vessel. It is provided with 
the necessary platforms, stairs, etc., and a swinging crane of 
2 tons lifting capacity is erected on it for repairing and in- 
specting the buckets, the lower tumbler, etc. A platform for 
sounding is hinged to the fore-framing. 


THE BUCKET LADDER. 


The bucket ladder consists of two plate girders strengthened 
with angle bars and rider plates, adequately stiffened and 
trussed. The ladder is suspended to an axle at the main 
framing, independently of the tumbler shaft, and has thirteen 
pairs of cast steel rollers for supporting the bucket chain. 
Along the sides of the bucket ladder, and at the lower rider 
plates, screens are fitted in order to prevent the dirt splashing 


3.—MIDSHIP SECTION SHOWING SCANTLINGS. 


MAIN ENGINES. 

For driving the bucket chain a vertical compound engine of 
special solid construction with surface condensation has been 
provided. The air and circulating pumps are actuated directly 
from the cross-head of the main engine, which develops in 
normal working condition and at normal depth of dredging 
about 330 brake-horsepower. The engine is equipped with 
Marshall valve gear, with an expansion piston valve for the 
high-pressure cylinder, and a flat slide valve for the low- 
pressure cylinder. The admission of the steam to the high- 
pressure cylinder is controlled by a Stein patent governor. 
The principal dimensions are: 


Diameter of high-pressure cylinder......13.44 HnLelaes 


Diameter of low-pressure cylinder. . oe BBAD 
Conimomn SHORE ocoo0cccg000 000000000000 16°CO MN 
Revolutions per minute................-- 180 


The condensing plant consists of a separate surface con- 
denser, placed horizontally. 

For driving the electric generator a vertical compound en- 
gine is directly coupled to the dynamo. It can work either 
condensing or exhausting into the atmosphere. It is controlled 
by a Stein patent crankshaft governor. The high-pressure 
cylinder is equipped with expansion valve gear, and the low- 
pressure cylinder with simple slide valve. The principal 
dimensions of the engine are: 


Diameter of high-pressure cylinder...... 7.36 inches 


Diameter of low-pressure cylinder....... 1280 “ 
(Comino SBR 5 oc000000000000000000006 O40 
Revolutions per minute..............--- 350 
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The engine driving the dynamo for the electric light is a 
vertical, single-cylinder engine, directly coupled to the dynamo. 
This can also work non-condensing. It is controlled by a 
Stein patent crankshaft governor, and is equipped with a 
simple piston valve. The principal dimensions of the engine 


are: 
Diametemotacylind crameeereeeeeerecrecec 4.00 inches 
SURO! Coan Corns Beno GRO SHO OO US AACE IN 448 * 
IREXHOMELTOING [EI TIVITIES. b5000000000000000 500 


THE BOILER PLANT. 

The main boiler is. a horizontal, cylindrical return-flame 
boiler of the marine type, with a heating surface of 2,231 
square feet and 162 pounds per square inch working pressure. 

The grate surface and the heating surface are of such 
dimensions that ample steam can be produced for all engines 
at the same time. For supplying steam for electric lighting, 
steam heating and for the bilge pump a vertical donkey boiler 
of 108 square feet heating surface and 103 pounds per square 
inch working pressure is provided. The guaranteed coal con- 
sumption of first-class coal of at least 13,500 B.T.U.’s per 
pound, while developing normal power is 2.1 pounds per hour. 


POWER TRANSMISSION TO THE UPPER TUMBLER SHAFT. 


The power of the main steam engine is transmitted to the 
upper tumbler shaft by means of a leathern belt and a double 
gearing (helical 


set of toothed wheels). Moreover, a 


On the fore-deck a capstan is fitted driven by the motor of 
the ladder-raising winch. 

The following electrically-driven winches are provided: 
Two fore lateral winches, 2 after lateral winches, I winch 
for the fore hawser, I winch for the after hawser, 2 winches 
for hauling barges, 2 winches for the chutes, 1 capstan, I winch 
for the crane. 

The winch for the sounding platform is driven by hand, 
and the windlass by steam. The lateral movement of the 
dredger is effected by means of chains, which are either 
guided through tubes at least 11 feet 6 inches below the water 
level, or run over guide rollers placed on deck. The forward 
and backward movement of the vessel is effected by means 
of steel wire hawsers. Also the bucket ladder is suspended 
by steel wire hawsers. On deck the necessary guide-rol- 
lers, hawse-pipes for guiding the chains and hawsers, and also 
hooring bitts, boat cranes, anchor cranes, and so on, are 
fitted. 

HEATING AND LIGHTING. 

The direct-connected dynamo engine supplies ample cur- 
rent for the necessary electric arc lamps and incandescent 
lights. Six are lamps are provided for lighting on the deck, 
and for internal illumination incandescent lights are fitted. 

The heating of the cabins, engineroom and winch hold is 
effected by steam, and in the crew quarters iron stoves are 
fitted. 


FIG. 1.—THE ROCK-LIFTING DREDGER VISCOUNT RIDLEY. 


hydraulic friction coupling is interposed, which enables the 
stopping of the bucket chain almost instantly, independently 
of the main engine. In order to prevent the chain with a 
full bucket from running back an efficient brake is provided. 


WINCHES. 

All winches for the maneuvering of the dredger wluild 
working are electrically driven independently from each other. 
The winches for the lateral movement of the dredger and 
those for hauling the barges are installed on the deck, as the 
drawing shows. All winches can turn in both a forward and 
backward direction, and are controlled by one man at the 
handles. The lateral winches are designed with horizontal 
drums. The motors driving the latter winches and. the gear- 
ing are erected on the bed plates and situated under the deck. 

The ladder is raised and let down by a winch erected at the 
fore-framing. It is driven by a motor, well protected against 
the weather, and placed on deck. The power of this motor 
is transmitted by means of spur and worm gearing to a wire 
drum. 


A ROCK=LIFTING DREDGER. 


The deepening of the harbor and entrance channel at Blyth, 
so as to have 24 feet at low water or 39 feet at high water of 
spring tides, involves the removal of about 500,000 cubic yards 
of rock. For dredging this broken rock the Blyth Harbor 
Commissioners have recently introduced the powerful dredger 
Viscount Ridley, which has been built by Fleming & Fergu- 
son, Ltd., of the Phcenix Works, Paisley. This vessel has a 
length of 136 feet, a breadth of 30 feet, and a depth molded of 
11 feet 6 inches. She is specially constructed with heavy 
scantlings so as to withstand the abnormal strains of rock 
dredging, and is capable of lifting rock at depths varying down 
to 45 feet below water-line. The engines for driving the main 
gear are coupled direct to the gear shaft, and are supplied with 
steam from one large cylindrica] return-tube boiler.. The shaft 
for driving the bucket chain is driven through cast steel spur 
and bevel gear, the teeth all being machine cut. These, to- 
gether with the shaft, brackets and framing, have a large 
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FIG. 2.—BOULDERS DREDGED FROM THE HARBOR, 


margin of strength over the power developed by the engines, 
so that in the event of the buckets getting such a hold on the 
rock as to stop the gear, the risks of a breakdown are largely 
reduced. 

The bucket ladder is constructed of mild H section girders, 
96 feet in length between centers and 6 feet deep at center, 


FIG. 3.—DREDGER AND HOPPER IN BLYTH HARBOR. 


and is strongly braced, while the chain of buckets is of 
special design, the bucket rims being reinforced by hard steel 
cutting lips. Both the hull and machinery of the vessel were 
constructed under Lloyd’s special survey, and the boat is fitted 
with a complete installation of auxiliary machinery. To 
maneuver the vessel, three specially powerful dredger winches 
are fitted on deck. Independent steam engines are provided 


FIG. 4.—TOP TUMBLER AND MAIN DRIVING SPUR WHEEL. 


FIG. 5.—BOULDER COMING DOWN THE DREDGER CHUTE. 


for hoisting and lowering the bucket ladder and shoots, and 
there is also an electric installation for lighting the vessel for 
night working. 

The rock in Blyth harbor consists of very hard sandstone 
intermixed with veins of metamorphic rock, and large numbers 
of boulders are also met with. Fig. 2 shows a number of 
these boulders taken out of the buckets in the space of three 
hours. As the removal of the boulders from the buckets 
entails a loss of time, it was decided to allow them to go down 
the shoots into the hopper barge alongside, and to prevent 
them from damaging the barges strong channels are fixed to 
the points of the shoots in order to minimize the impact of the 
stones striking the hopper beams and chains of the barge. This 
arrangement has proved very successful, and stones weighing 
over a ton regularly pass down the shoots into the barges. 
Fig. 5 shows one of these boulders, which, owing to its shape, 
came down the shoots at a great velocity, and, striking the 
guard bar at the point of the shoot, traveled over the hopper 
on to the deck of the barge and then into the river. The 
guarantee undertaken by Fleming & Ferguson, Ltd., was to 


FIG. 6.—MAIN GEAR TOP BRACKETS. 


raise 200 tons of rock per hour, and this was exceeded during 
the three days’ consecutive trials just completed. The maxi- 
mum rate of dredging obtained was at the rate of 273 tons per 
hour. 

We are enabled to give a series of engravings and some 
drawings of this interesting vessel. Fig. 1 shows her leaving 
the builders’ yard. Fig, 3 gives a view of the dredger with 
one of the hoppers lying alongside in Blyth harbor. Fig. 4 is 
reproduced from a photograph taken in the shops, and shows 
the top tumbler and shaft with a bucket and pair of links, 
and the main driving spur wheel; it gives an idea as to the 
proportions of the gear on this vessel. Fig. 6 shows the main 
gear top brackets in course of construction in the shops, and 
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Fig. 7 gives detailed drawings. The vessel was built to the 
instructions and requirements of Messrs. J. Watt Sandeman 
& Son, Neweastle-upon-Tyne, the engineers for the Blyth 
Harbor Commissioners, and the trials were carried out under 
their supervision and that of Mr. G. D. McGlashan, the resi- 
dent engineer at Blyth—The Engineer. 


AN ELECTRICALLY-OPERATED SUCTION DREDGER 


BY WILLIAM T. DONNELLY.* 


In Figs. 1 and 2 are shown designs for a new type of elec- 
trically-driven suction dredger which are the result of a 
recent thorough investigation of this problem, and which rep- 
resent the most modern application of electricity to this work. 
The use of electricity in operating marine machinery of this 
class is not new. Perhaps the most notable example was the 
Bates electric-driven hydraulic dredger, previously illustrated 
and described in the May, 1909, issue of INTERNATIONAL 
Marine ENGINEERING. A more recent example is illustrated 
in an article on “Electricity in Dredging on Puget Sound,” 
published in the March, 1910, issue of The Electric Journal, 
which describes a smaller dredge operated by current supplied 
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tion of sufficient capacity to supply current to several dredges. 
The plans, as shown, are for a 20-inch suction dredge, which 
wouid require approximately 500 electric horsepower for 
operating through a discharge line of moderate length. 

By reterring to Fig. 1, it will be seen that the principal struc- 
tural modification is to place the pump at the lower end of the 
ladder, thus making it submerged with a suction only a few 
feet long. A second modification consists in placing the cut- 
ter, which has heretofore been operated by a separate shaft 
and motor, upon the extended pump shaft. The much higher 
speed of the cutter makes it possible to decrease its diameter. 

It will be seen that the ladder is extended beyond the ful- 
crum on the barge, and carries two electric motors mounted so 
as to act as a partial counter-balance for the weight of the 
pump and ladder, and that at the upper end of the ladder 
beyond the motors there is provided a powerful thrust bear- 
ing. The ladder and trunnions are made very heavy, the 
trunnions being 24 inches in diameter, of heavy ribbed steel 
casting mounted in large pedestals, which are secured on 
heavy cast steel plates or shoes extending along each side of 
the well. 

An inspection of Fig. 2 shows that the suction ladder is 
raised and lowered by a standard electric crane, having a 
track running the entire length of the barge, with an over- 
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NEW TYPE OF SUCTION OPERATED BY ELECTRICITY. 


from a distant water-power generating plant. In both of 
these examples, however, the use of electricity was confined 
to the replacing of steam power in the operation of well- 
known types of dredging apparatus. 

In the present study it is believed that a considerable ad- 
vance has been made upon this practice in so modifying and 
designing the dredging apparatus as to take full advantage 
of the flexibility of electricity as a power device, and to thereby 
greatly simplify the installation as a whole. 

By referring to Fig. 1 and 2, it will be seen that the 
dredger scow or pontoon is of the usual rectangular construc- 
tion of dimensions and displacement to correspond to ‘the 
weight of apparatus which, in the electrically-operated dredge, 
will be of much less weight, owing to the absence of boilers, 
water and fuel. It will be understood that the design con- 
templates the operation of these dredges either from an out- 
side source of electric current or from a floating central sta- 
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hang at the bow, making it possible to pick up heavy parts 
from a barge or other vessel at that point. By raising the 
ladder to a horizontal position, as shown by the dotted lines, 
and blocking underneath it, it is possible to use the electric 
crane for handling any part of the equipment for removal or 
repair. It is also possible, by proper arrangement of the bridle 
chain, to lift the entire ladder when in a lowered position, and 
by slacking off on the pillow blocks, move the ladder, pump 
and motors toward the bow of the pontoon, so as to enable 
the cutter to work up against a bulkhead or close to a pier. 


It will be noticed that the delivery pipe runs below the ladder 
from the pump and through a gap at the stern of the dredge 
to the small pontoons, and that it is free to advance with the 
ladder when it is moved to the forward position in the pon- 
toon. The design of the pump contemplates the division of 
the casing along the center line, with all bearings secured to 
the lower half so that when the ladder is lifted to the hori- 
zontal position and blocked up in place, the electric crane can 
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pick off the upper half of the casing, when access can be had 
to the interior for examination and quick repair. 

From Fig. 2 it will be noticed that it is intended to operate 
the dredge by a lateral swinging motion, brought about by 
drift lines attached to the sides of the pump casing and run- 
ning to anchors and back to a windlass operated by motor on 
board the dredge. The advance of the dredge will be accom- 
plished by means of a pair of spuds in the usual manner. 

Reference to the detailed sketch, Fig. 3, will show the 
manner of suspending the pipe line under the ladder. This 
makes it possible to readily remove sections of pipe when the 
ladder is raised. 

The electric power equipment for the pump and cutter will 
consist of two motors operating on the same shaft, to be 
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A careful review of the construction under this system 
shows that four dredges of this type with one power plant suf- 
ficient to supply power for all, would cost less than two com- 
plete dredges each having an entirely separate equipment of 
engines and boilers, and that they could be operated for less 
money. It should be further pointed out that the power-gen- 
erating plant and the vessel containing it would be available 
for other purposes when not in use furnishing power to the 
dredges, while a dredge as such can be used for no other 
purpose when not engaged in dredging. 

Figs. 4 and 5 are diagrammatic views, showing how a 
number of these dredges could be grouped to work to advan- 
tage; the plan view, Fig. 5, showing how they would be 
arranged for a wide channel, and Fig. 4, showing how they 


River or Canal 


50-Et.. 


Anchorage 


Flexible Connection 
Stave Pipe 


\ ELECTRIC DREDGE NO. 1 


oFSEAn AG AAMBNG ABATED 


IOAN TBR PARS 
Shore Line 


SS 


* Anchorage \y 


FASE ARSE ARR OSARIBBS maaan TEE 


FIG. 5.—ARRANGEMENT OF DREDGES FOR WIDENING A CHANNEL. 


operated in series or parallel, as the length of suction pipe 
and the resulting power and speed may require. It will be 
seen that ample provision is made for crews’ quarters and 
tools for prompt repair to small parts. 

With the ever-increasing amount of suction dredging to be 
done, it is believed that the time has arrived to reduce the 
equipment of the suction dredge proper to the simplest prac- 
tical construction, and to operate a number of them from 
one source of power, either from a floating generating plant 
specially designed for the economic production of power ex- 
clusively, or from an outside source of electric energy which 
can be depended upon for current at all times. The ex- 
perience of all operators of dredging machinery is to the 
effect that profits are to be depended upon if the machinery 
can be kept constantly at work, and that failures and loss are 
occasioned by interruptions due to a breakdown in some part 
of the too complicated apparatus. 


could proceed one after the other, deepening the channel. 

This general system for the use of electricity is an out- 
growth and extension of the writer’s study of “Modern Marine 
Transportation,” as published in the January and February, 
1908, issues of INTERNATIONAL MARINE ENGINEERING. 


Electric-driven suction dredges are being used with suc- 
cess on the Pacific Coast. In dredges of this type, built by 
the United Iron Works, Oakland, Cal., the electric current is 
supplied from an outside source, and is carried on board by 
means of a three-conductor cable, which is incased in 2-inch 
hose. The hose is put on in lengths of 50 feet, and has a 
special rubber jacket over each joint. The joint is thoroughly 
vulcanized, making it watertight. Where there is a sand 
bottom the cable is laid on the bottom of the channel; but 
where there is soft mud the cable often buries itself, and it 
is difficult to remove it, hence it is carried on a pontoon line. 
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MAMMOTH CLAY CUTTING SUCTION RECLAMATION 
DREDGERS. 


A very powerful clay cutting suction discharging dredger, 
constructed in May, 1908, by Wm. Simons & Company, Ltd., 
Renfrew, Scotland, to the order of the Rangoon Port Trust, 
has been giving some remarkable results in service at Rangoon. 
This dredge, which is known as the Pelican, is one of the 
largest suction dredgers in the world. She is of the twin- 
screw type, 208 feet in length, 36 feet beam, with a draft of 
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direction while providing an absolutely watertight joint; spe- 
cial packing being employed for this purpose on the outer 
edge of the joint. This ball-and-socket design was first em- 
ployed by Simons & Company, in a pipe line working at Cal- 
cutta, and the satisfactory behavior of the joint in service 
there led to its adoption for the pipe line now in service at 
Rangoon. 

The main purpose for which the Pelican was specially 
designed and constructed was for the work in the Hastings 
Shoal, below Rangoon, the object being to deepen the main 


FIG. 1.—CLAY-CUTTING SUCTION DISCHARGING DREDGER PELICAN. 


1o feet 6 inches. The speed under ordinary conditions is 9 
knots. The dredger is equipped with two sets of pumping 
engines, and is fitted with a suction pipe for dredging from a 
depth of 35 feet, and can deliver 80,000 cubic feet of sand and 
silt per hour through a pipe line 3,000 feet in length. There 
are special features in the design of the pipe line, which call 
for attention. The line is carried on a series of pontoons 
spaced 50 feet apart, center to center. The novelty in the 
pipe line is in the joint, employed between each pair of 


FIG. 2.—PIPE-LINE TOINT. 


pontoons, to permit of lateral and vertical movement in the 
line of pipe. This joint is illustrated in Fig. 2. Formerly 
either rubber or leather jointing was employed for pipe lines 
of this character, but owing to the heavy nature of the sery- 
ice such joints had a yery short life, and the necessity for 
frequent removal was constantly hanging up the plant. In 
the present instance, therefore, use has been made of a ball- 
and-socket joint of cast steel, the design adopted being 
claimed to give maximum freedom of movement in every 


channel up to the port, so that the largest steamers might 
gain access to the wharves without discharging part of their 
cargo lower down the river, as has been necessary hitherto. 
This preliminary dredging work, now practically completed, 
will enable vessels drawing up to 28 feet of water to get up 
to Rangoon at all stages of the tide without unloading. The 
next work on which the dredger is to be employed will be 


‘in cutting through the Chalon Shoal above Rangoon. 


PERFORMANCE OF THE JINGA AND KALU. 


In our annual dredger issue for 1909 we gave a brief 
description of the reclamation dredgers Jinga and Kalu, 
built by Wm. Simons & Company, Ltd., for the Bombay Trust. 
These dredgers have now been in service over a year, and 
we are able to present a brief report of the work which they 
have done. 

The total area to be reclaimed is 622 acres, of which 554 
acres will be land actually retrieved from the sea, while the 
remainder is low-lying land, to be raised to a higher level. 
The reclamation will add about 6 percent to the area of 
Bombay, and by providing ground for the erection of de- 
pots for the seed, cotton and other trades will set free valu- 
able residential building sites. 

The Jinga began dredging late in the month of December, 
1908, and the Kalu early in January, 1909. Since then both 
dredgers have been constantly employed in dredging and dis- 
charging stiff blue clay. A spiral rotary cutter of special form 
and of great strength is provided at the suction nozzle for 
breaking up the clay or other hard material. The pumping 
outfit of each dredger is claimed to be the largest and most 
powerful afloat, and consists of centrifugal pumps driven 
directly from triple expansion engines. The dredgers were 
each guaranteed to dredge 2,000 cubic yards of spoil per 
hour, and to discharge same to a distance of 4,500 feet 
through a floating pipe line. But in actual work the results 
obtained were greatly in excess of this guarantee. So far 
the best work done by either dredger is 2,700 cubic yards 
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‘ FIG. 3.—VIEWS OF SUCTION DISCHARGING DREDGERS AND PIPE LINES FOR THE BOMBAY TRUST. 
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FIG, 4.—CUTTER. 


per hour dredged and discharged; or in other words, results 
have been obtained which are 35 percent in excess of the 
guaranteed capacity. 

The Times of India in instituting a comparison between the 
old-fashioned method of reclaiming by means of Coolie labor 
and bullock carts (when 5,000 bullock carts full per day was 
considered excellent work) says, “that the dredger will do 
nearly as much work per hour as the bullock carts will per 
day.” 

We reproduce a photograph showing the Jinga and a por- 
tion of its pipe line in a channel cut bythe dredger itself. 
It may not be without interest to state that this dredger 
opened up a channel through land at some places above water 
level, 300 feet wide at water level by 30 feet deep by 3,000 
feet in length in 250 hours’ actual dredging time. Which is 
to say that the two dredgers working together could open 
a navigable channel equal in width and depth to the Suez 
Canal at a rate of 1 mile every 220 hours of actual dredging. 

To illustrate the great volume of material discharged 
through the pipe line, photographs of the discharge at the 
end of the pipe line are shown in Fig. 5. Views are also 


FIG. 5.—DISCHARGE AT THE END OF THE PIPE LINE. 
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shown of the dredger, and its line of floating discharge pipes 
and of the discharged material at end of pipe line. 

On several occasions large pieces of stone and flint, weigh- 
ing upwards of three quarters of a hundredweight, were dis- 
charged by the Jinga and Kalu. There is every reason to 
believe that many much larger and heavier stones were dealt 
with by the dredgers, but which, when discharged at the end 
of the pipe line, were covered up by the rush of clay, and thus 
could not be recovered readily. This belief is more than 
strengthened by the fact that one of the dredgers discharged 
a boulder which weighed more than 400 pounds. 


LARGE CALIFORNIA GOLD DREDGES. 


BY GEORGE BOWERS. 


Some of the largest gold dredges ever put into operation in 
any part of the gold dredging world are installed on the 
Folsom Division of the Natomas Consolidated of California. 
These dredges are of two sizes, being equipped with bucket-lines 
of the close-connected type, the capacity of each bucket being 
81% cubic feet and 1314 cubic feet, respectively. The depth of 
the ground handled by these dredges ranges from 20 feet to 
75, feet. 

The ground being dredged is of two different kinds, and in- 
cludes the well-known Rebel Hill. The gravel channel travers- 
ing this hill is deeper and more compact than any other in the 
district. It ranges in depth from 50 to 75 feet. and is virtually 
cemented for the first 6 or 8 feet, and is very compact for the 
next 25 or 30 feet, while the lower strata is loose. 

To dredge this deposit, without constant blasting, was long 
considered economically impossible, and it was also believed 
impracticable to construct a dredge strong enough to dig this 
deep cemented gravel. However, the problem was successfully 
solved by Mr. R. G. Hanford, manager of the Folsom De- 
velopment Company, and there are now three dredges having 
814 cubic feet buckets working successfully in this hard 
ground. These dredges work against a bank ranging from 20 
to 27 feet high above the waterline, which is broken down by 
means of hydraulic monitors situated on the bow of the 
dredges. 

The dredges working this ground were constructed by the 
Western Engineering & Construction Company, of San Fran- 
cisco, Cal., and are equipped with machinery built by the 
Bucyrus Company, South Milwaukee, Wis. The latest of these 
is Folsom, No. 6, which handles 165,000 cubic yards of gravel 
per month. The hull is 120 feet long, 46 feet 6 inches wide on 
the waterline, and 10 feet 3 inches deep, having 4-inch planking 
on the deck, sides and bottom; the stern planks are 8 inches 
thick, and the bow and well-hole planks are 6 inches thick. 
There are 86 buckets in the line, having a net capacity each of 
9 cubic feet. The total weight of the line is 263,000 pounds. 
The ladder is of the plate-girder type. The revolving screen 
is 7 feet diameter by 36 feet long. The tailing stacker is of 
the lattice girder type, and is equipped with a 38-inch Robins 
belt conveyor, 142 feet centers. The steel spud is 34 inches by 
54 inches by 75 feet long, and weighs 76,000 pounds. The wood 
spud is 34 inches by 54 inches by 76 feet long, and is one of the 
largest single sticks of timber ever handled on the Pacific 
Coast. 

The gold-saving tables are of the double bank type, and are 
constructed of steel, and have 3,000 square feet of riffle area. 
The upper tail sluices extend approximately 38 feet behind the 
stern of the dredge. The lower tail sluices extend approxi- 
mately 20 feet behind the stern of the dredge. 

The double bank of tables has accomplished two vital 
objects: First, materially increasing the gold-saving area, 
and, second, by the use of four tail sluices of different lengths 
the sand and fine gravel is more evenly distributed behind the 
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dredge, thereby making it possible to discard the use of a sand 
pump, which has always been a source of trouble and expense. 

The high-pressure water used inside the revolving screen for 
disintegrating the material is supplied by one 12-inch centri- 
fugal pump, direct connected to a 100-horsepower motor. The 
water supply for the tables is suppiied by a 12-inch cen- 
trifugal pump, direct connected to a 50-horsepower motor, and 
the dump hopper sprays, for washing the buckets, are supplied 
by a two-step centrifugal pump, direct connected to a 30-horse- 
power motor. 

There are two hydraulic monitors, fitted with 3-inch noz- 
zles, which are located on the port and starboard bows of the 
dredge. These monitors are supplied by one 12-inch cen- 
trifugal pump, direct connected to two 150-horsepower motors, 
delivering water against a head of 150 feet, and can be operated 
either together or separately. 

The aggregate capacity of all motors installed on the dredge 
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A LARGE BUCKET DREDGER. 


The illustration shows the self-propelling barge-loading 
bucket dredger Crewe for the London & North Western Rail- 
way Company for service at Garston Dock, Liverpool, by Fer- 
guson Bros., Port Glasgow. The dredger, which was launched 
complete with machinery aboard and steam up, is the largest 
and most powerful bucket dredger owned by the company. She 
is of the bow-well, center-bucket ladder type, and is capable of 
raising 900 tons per hour. 

The vessel is built to Lloyd’s highest class; side shoots are 
arranged for discharging the dredged material over either side 
into hopper barges, the lifting and lowering of each shoot 
being worked by an independent steam engine. The main en- 
gines, which are employed for either propelling or driving the 
dredging gear, consist of one set of triple-expansion surface 
condensing engines of 700 horsepower. There are two speeds 


SELF-PROPELLING, BARGE-LOADING BUCKET DREDGER CREWE. 


is 790 horsepower. The total weight of the machinery, in- 
cluding hull complete, is 2,395,235 pounds. 

The successful operation of Folsom No. 6 demonstrated 
clearly that it was not impossible to dredge the compact gravel 
on Rebel Hill with large machines. The Natomas Consoli- 
dated, of California, is now building a 1314-cubic foot bucket 
dredge to handle this deep ground, which will average from 60 
to 65 feet below waterline. The dredge will be placed in com- 
mission during the present year. 

The 13%4-foot bucket dredges now in operation upon this 
property are working in loose and sandy ground. They are 
equipped with extra large shaking screens, double-bank type 
of gold-saving tables, and dig 20 feet below the water level. 
Each dredge has a capacity of 250,000 cubic yards per month. 
The aggregate horsepower of all motors on the dredge is 6cs. 
The problem of clearing the dredged area, covered with great 
piles of dredge tailing, ranging from 30 to 45 feet high, and 
returning the ground to a farmable condition, has been suc- 
cessfully solved. 

‘ 


of gearing to enable the buckets to be worked at different 
speeds, according to the nature of material being dredged. 
Two large multi-tubular boilers supply steam to the various 
engines. The lifting and lowering of the bucket frame is 
controlled by an independent double-cylinder engine, working 
the latest improved type of hoisting gear. The accommodation 
for the officers and crew is fitted forward, and is commodious 
and handsomely finished. Electric light is fitted throughout. 


When the launch of the cruiser Minnesota was lost in 
Hampton Roads with several midshipmen on board a year or 
more ago, the fatality was attributed to the fact that the 
canvas covering used on the metal frame work as protection 
against the weather was so fastened that it could not be 
quickly released, and the men were thus hopeless imprisoned 
in the sinking boat. This fact has led the naval constructors 
to work out a design for a launch canopy which can be easily 
adjusted and folded out of the way in case of danger. 


GOLD DREDGING IN CALIFORNIA. 


The first successful gold dredge put in operation in this 
country was in 1897/by the Risdon Iron Works, of San 
Francisco. This dredge was practically a New Zealand ma- 
chine (in which country the gold dredging industry had been 
growing steadily for the previous ten years). Since the date 
of the first successful gold dredge in this country the growth 
of the industry has been very rapid. It is safe to say, in Cali- 
fornia, there are over seventy machines in operation, and the 
annual returns in gold are between seven and eight million 
dollars. 

The first machine to be installed was one having buckets 
of 31% cubic feet capacity, with a monthly capacity of between 
35,000 and 40,000 cubic yards. The size of machine and 
capacity have steadily increased until the buckets have a 
capacity of 13 cubic feet, and the monthly yardarge will ex- 
ceed the 250,000-yard mark. 

While the machines themselves have been greatly improved 
in size, strength and design, at the same time the very latest 
up-to-date machine of to-day combines and utilizes exactly 
the same principle of the first successful machine in 1897. The 
machine consists: of a pontoon provided with a long well for 
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design of the machines has been greatly improved and simpli- 
fied. Manganese steel has been introduced for all tumbler 
plates, bucket links, bucket lips, screen plates, etc., and, in fact,. 
all parts subject to wear are now made of this material, the 
cost of which is about twice that of the other, but the wearing 
value is easily five or six times greater than the cheaper 
material. 

With the introduction of the very large machines, ground 
that only contained gold values between 6 and 7 cents per 
cubic yard, and was hitherto considered worthless, is now 
being successfully handled and large profits made with the new 
large modern machines. : 


PORTABLE DREDGES. 


Dipper dredges might, for discussion, be divided into two dis- 
tinct classes with reference to the conditions under which they 
are designed to work, viz.: those of a permanent nature em- 
ployed in river or harbor work, and which are towed from 
place to place, and where it is necessary to use vertical or up; 
right spuds; and those which are more of a portable nature, 
permitting of being dismantled and transported from job to 


7-CUBIC-FOOT RISDON GOLD DREDGE, CAPABLE OF HANDLING 85,000 CUBIC YARDS PER MONTH. 


a little over half of its length, in which well is lowered a 
steel ladder, hinged at the upper end. This ladder carries the 
chain of digging buckets. The buckets discharge the gravel 
into a revolving screen, which screen separates the fine ma- 
terial and gold from the coarse. To aid the separation, water 
at a high pressure is discharged from a pipe in the revolving 
screen on to the material, and the high efhicency of this 
simple device is remarkable. While it will not save all the 
gold, at the same time it is safe to assume that 95 percent of 
the gold is saved when this method of procedure is followed. 
The perforations in the revolving screen average 3g inch in 
diameter, and nothing over that size passes onto the tables. 
The balance of the material is carried away by means of a 
stacker and stacked at the stern of the dredge. Necessary 
winches and driving mechanism, of course, together with 
pumps, make up the complete machine. 

With the growth of this industry a great number of experi- 
ments have been tried, but, whenever the experimenters have 
departed from the principle of this machine, they have not 
met success or only partial success. Of course, the general 


job, and which are used in the construction of drainage ditches 
and canals, where the banks of the channel are available for 
anchorage, and where what are termed bank spuds are em- 
ployed. 

This latter type, owing to the wonderful impetus to the 
reclamation of swamp lands in the last few years by systematic 
drainage, has been developed to a high degree of efficiency. We 
illustrate herewith a modern dredge of this type known as the 
American steel dredge, manufactured by the American Steel 
Dredge Company, of Fort Wayne, Ind. 

In this dredge the superstructure, including the boom, “A” 
frame, dipper handle, spud frame and spuds are constructed of 
steel, only standard commercial shapes being employed, with 
the result that the maximum stiffness and rigidity are com- 
bined with the minimum of weight, and the ability of being 
conveniently dismantled and transported from one place to 
another. This feature is further exemplified by the hull being 
constructed in sections on entirely new lines with the same 
purpose in view. 

The dipper is operated by a single line of cable running 
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direct to the hoisting drum, over but one sheave of large 
diameter at the point of the boom, thus reducing internal fric- 
tion, offering conditions for the longest life of the cable and 
smooth and noiseless operation, aside from increased reach. 
This arrangement of the cable is accomplished by the unique 
design of compound-geared hoisting engines, all gearing for 


PORTABLE DREDGER WORKING IN SWAMP LAND. 


which, together with that of the independent reversible swing- 
ing engines, is of steel with machine-cut teeth. 

The bank spuds are automatic in their action, being positively 
and automatically locked in any position, and it is claimed are 
exceptionally quick and effective in their operation. 

These dredges are distinctive by having no welds, rods or 
turn-buckles in their construction. They are built in a number 
of sizes up to 2% yards. 


Comparative Cost of Operation of Cruising Launches of 
the Revenue Cutter Service Using Coal and 
Gasoline (Petrol). 


The revenue launch Guard is a single-screw wooden launch 
of 30 tons displacement, being 65 feet long, 9 feet 6 inches 
beam and 5 feet 3 inches depth, fitted with a compound engine 
with cylinders 7 inches and 15 inches diameter and 10 inches 
stroke, and is stationed on Puget Sound, Washington. The 
revenue launch Guide is a twin-screw wooden launch of 32 
tons displacement, being 70 feet long, 13 feet beam and 7 feet 
II inches depth, fitted with two 60-horsepower Standard gaso- 
line marine motors, and is stationed at New York City. Dur- 
ing the fiscal year ended June 30, 1909, the Guard cruised 
6,041.5 miles, using coal as fuel, and consumed for this dis- 
tance 119.4 tons, which cost at an average of $6.53 per ton, 
$779.68, or, the cost of cruising one mile was 12.9 cents. Dur- 
ing this same period the Guide cruised 6,548 miles, using gaso- 
line, and consumed for this distance 9,483 gallons, which cost, 
at II cents per gallon, $1,043.13, or the cost of cruising one 
mile was 15.9 cents. Therefore, from these two launches, with 
coal and gasoline at the prices noted above, coal shows an ad- 
vantage over gasoline of 18.9 percent. 

But in New York City for the fiscal year ended June 30, 
1909, coal was furnished, under contract, for $2.95 per ton. 
If the Guard had been stationed there, the cost of the coal for 
the year would have been $352.23 to have cruised the same 
distance as on Puget Sound, which is at the rate of 5.83 cents 
per mile, and to have cruised the same distance that the Guide 
did, namely, 6,548 miles, the cost would have been $381.75, as 
against the $1,041.13 that the Guide expended for gasoline, 
or a gain of 63.3 percent; while if the Guide had been stationed 
on Puget Sound, where gasoline costs 16 cents a gallon in 
Seattle, it would have cost for the 6,548 miles cruised, $1,517.28, 
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as against $844.69, which the Guard would have expended in 
cruising the same distance on coal at $6.53 per ton. 


Shipbuilding Reports. 


The Bureau of Navigation reports that 74 sailing and 
steam vessels of 15,275 gross tons were built in the United 
States and officially numbered during the month of January, 
1910. Of these 38 vessels, aggregating 3,832 tons, were built 
on the Atlantic and Gulf coasts, and 26 vessels, aggregating 
11,276 gross tons, on the Great Lakes. The steel steamship 
tonnage on the Atlantic coast amounted to only 1,386 tons. 

For the month of February, 1910, the Bureau of Naviga- 
tion reports that 57 sailing and steam vessels of 11,663 gross 
tons were built in the United States and officially numbered. 
Of these 22 vessels of 5,607 gross tons were built on the At- 
lantic and Gulf coasts and 11 vessels of 4,449 gross tons on 
the Great Lakes. .Only one steel steamship of 4,015 gross tons 
was built on the Atlantic coast during this month. 

The report of the Bureau of Navigation concerning the | 
number and tonnage of vessels built in the United States dur- 
ing March, 1910, is very encouraging. The steel tonnage built 
and numbered during this month exceeds that built and num- 
bered in any corresponding period. One hundred and thirteen 
sail and steam vessels of 78,257 gross tons are enumerated in 
the report. Of these, 50 vessels of 20,274 gross tons were 
built on the Atlantic and Gulf coasts and 14 vessels of 56,831 
gross tons on the Great Lakes. The construction of steel 
steamships on the Atlantic and Gulf coasts comprised 6 ves- 
sels of 17,5360 gross tons. 

Shipbuilding reports for the nine months ending March 31, 
1910, show a considerable increase over the corresponding 
period ending March 31, 1909. According to reports of the 
Bureau of Navigation, 806 sail and steam vessels of 187,620 
gross tons were built in the United States and officially num- 
bered during this period, while for the corresponding period in 
1909 only 696 sail and steam vessels of 80,332 gross tons were 
built. Of the total, 388 vessels, aggregating 82,652 gross tons, 
were built on the Atlantic and Gulf coasts, 164 vessels of 
6,258 gross tons on the Pacific coast, and 138 vessels, aggre- 
gating 95,584 gross tons, on the Great Lakes. Thirty-one steel 
steamships of a total of 58,342 gross tons were built on the 
Atlantic coast. 


Lloyd’s Register Shipbuilding Returns. 


According to Lloyd’s reports there were 386 vessels of 
1,057,636 gross tons under construction in the United Kingdom 
at the close of the quarter ending March 31, 1910. Of this 
amount 341 vessels of 1,051,667 gross tons are steel steamships. 
For the corresponding quarter of 1909 there were under con- 
struction in the United Kingdom 399 vessels, aggregating 
912,272 gross tons, of which 337 vessels of 902,979 gross tons 
were steel steamships. 

The tonnage now under construction is about 144,000 tons 
more than that which was in hand at the end of the last 
quarter, and also exceeds by about the same amount the total 
building twelve months ago. 

The figures for warship tonnage now being built (303,685 
tons displacement) are the largest reported since September, 
1904. 


The 29.5-knot destroyer Perkins was launched at the yards 
of the Fore River’ Shipbuilding Company April 9. The 
Perkins is 293 feet 1014 inches long over all, 26 feet 4%4 inches 
molded beam, and with a draft of 8 feet 4 inches displaces 742 
tons. The machinery consists of Fore River-Yarrow water- 
tube boilers, supplying steam for two Curtis reversible marine 
turbines 6 feet in diameter, and capable of developing 6,000 
horsepower each at about 600 revolutions per minute. 
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THE “MARINE STEAM ENGINE INDICATOR — X.* 


BY LIEUT. CHARLES S. ROOT, U. S, R. C. S. 

i ———e 
REDUCING MOTIONS (CONTINUED). 

‘Fig. 76 shows an arrangement, by means of which the 

thovement of gears like that shown in Fig. 61 is corrected. 

This is another case of similar triangles. The ratio of reduc- 


eo 
tion is —) A telescopic reducing motion is shown 
ary 


in Fig. 77. It consists of a steel rod working in composition 
&5 
tubes. The velocity ratio is constant and equal to ————— as 
a+y 
before. 


It will be noticed that in all of the gears shown—those which 
give a correct reduction—the reciprocating motion is trans- 
mitted to and taken from the lever by mechanisms of the 
same kind, the parts being geometrically similar and propor- 
tional. With this simple idea in mind, it will be easy to de- 
sign other forms of correct reducing motions in addition to 


} 


=—{e> 


1 
——_— |, — — — 


a 


those shown above. For instance, suppose it were desirable 
to make a gear like that in Fig. 62, to give an exact reduction. 
It would only be necessary to fit a guide rod—parallel to A 
B—provided with a slotted cross-head like that at 7-4 to en- 
gage the pin at D. The gear shown in Figs. 54 and 55 (March 
issue) could be corrected in the same way. 

As an assistance in getting the proper relation between the 
guide rod axis and the center line of the indicator cocks, con- 
sider the diagram Fig. 78, which shows roughly the top view 
of an indicator connected to a vertical engine. A is the center 
of the indicator cock; B the center of the paper drum; C the 
cord center with the guide-pulley arm in its most extended po- 
sition, and C’ the cord center with the guide pulley arm 
folded against the steam cylinder of the instrument. With 
a radius A C’, draw the small arc C’ D E, with A as a center. 
About the same center and with a radius AC, describe the arc 
C FG. Draw E G at an angle of 45 degrees with the line 
F H, the line intersects the center of the engine cylinder and 
indicator cock. The guide rod center line may be located at 
any point within the area C’ C F G, provided that a proper 


* Copyright, 1910, by Chas. S. Root. 
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FIG. 77. 


amount of room is left for the operation of the pencil-motion 
swivel head. This can be determined by sketching the indi- 
cator on tracing cloth and rotating the sketch on the drawing. 

The main lever of the reducing motion may be offset hori- 
zontally, if necessary, to bring the guide rod in line, or the 
guide-rod gear may be driven by a fore-and-aft shaft in the 
manner often used for revolution counters, but care must be 
taken to preserve the constant velocity ratio, which is essen- 
tial to correct reduction. If, however, it is impossible to 
properly locate the guide rod, fair-leaders or carrying pulleys 
must be used. The pulley next to the reducing motion must 
be so located that the cord will lead off parallel or coincident 
with the center line of the guide rod. If this is not done, all 
the time and care expended on the reducing motion is wasted. 
A glance at Fig. 79, which shows an exaggerated case of non- 
alignment, will show the reader the importance of the loca- 


H 


FIG. 78. 


tion of this pulley. After the cord has passed this first fair- 
leader, it may be led in any convenient direction to the guide 
pulley of the indicator. 

To complete this section, but two other forms of reducing 
motions will be noticed, and while they are not often used on 
shipboard they may be found convenient in certain situa- 
tions. Fig. 80 shows a gear fitted to a shaft end, consisting. 
of a.crankpin and connecting rod. It gives a correct reduc- 
tion when the ratio of A to B is the same as the ratio between 
the engine crank and connecting rod, and when the angle 
between C and the engine crank-pin center is 0 degrees. 
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Fig. 81 shows a “lazy tongs” system of levers. This is a 
pantograph without alterations or substitutions of any kind. 
The “hitch strip” G is so made that it may be shifted in the 
holes at E E, so as to bring the “hitch pole” F in a line 
passing through the joints C and D. C is connected to the 
cross-head, and D to a stationary support. F and G are shifted 


1-2 


Guide Rod 


FIG. 79. 
to get the proper velocity ratio, and to bring F in line with C 
and D. The cord is led off from F, so that it will be par- 
allel with the line of stroke. With this arrangement the ap- 
paratus gives a correct reduction. 
Finally, no matter what form of reducing motion is fitted, 
it should be kept in good condition. Racks should be bolted to 


FIG, 80. 


one of the bulkheads in a convenient location, and when the 
gear is not to be used during the next passage, the main lever 
and its links should be disconnected and stowed in the racks. 
The mechanism is thus kept in good order and the annoying 
rattle of a slack gear avoided. 

(To be Continued:) 


The United States battleship Florida will be launched May 
12 from the Brooklyn navy yard. Her sister ship, the Utah, 
was launched at the works of the New York Shipbuilding 
Company last February. 


/ v, FUEL OIL—Il. 
/ Vg BY E. N. PERCY. 


The physieal characteristics of fuel oil, so far as the power 
engineer is concerned, are, briefly, as follows: 

In color fuel oils vary from brown to black. Very light 
brown, or light green, indicate, roughly, a light oil, full of 
gas. This should be handled carefully, is characteristic of 
light, unrefined oils, distillates and paraffin base oils. Heavy 
brown and black oils are asphaltum base, and are lighter when 
this is removed. The fluorescence of all oils is green, but 
changes to blue in the kerosenes and light lubricating oils. 
Asphaltum base oils, if boiled away, will, roughly speaking, 
leave an asphaltum residue, while paraffin oils will leave 
paraffin, vaseline, etc., as a residue. 

The specific gravity varies from 1.025 to 0.749, and is always 
stated in terms of Baumé scale. Market fuel oil ranges from 


13 to 16 degrees Baumé. The gravity is the most important 
method of classifying fuel oils, but it must not be confused 
with viscosity or stiffness. A very stiff oil that will not flow 
without heating may be of light gravity, or a very watery, light- 
flowing oil may be very heavy in gravity. Oils are rated in 
gravity at 60 degrees temperature Fahrenheit, and heating 
them lightens their gravity from 2 to 3 degrees Baume for 
every 100 degrees temperature Fahrenheit. 

The specific heat of petroleum is, in general, 0.511. 

The latent heat of vaporization is variable, but averages 
one-ninth that of water. 

Detecting the odor is an important method of inspection, but 
must be learned by experience. Some wells furnish oil with 
very objectionable odor, some refineries furnish a fuel oil with 
the same characteristic. Others smell sweet. While little can 
be told of the ingredients by the odor, it is easily possible for 
an experienced man to know where the oil comes from by the 
color and odor. Any large quantity of sulphur can be imme- 
diately detected by the odor; but the engineer cares very little 
about this constituent one way or the other. It is said that it 
forms sulphurous acid, which attacks the iron of the boilers, 
but observing engineers do not bear out this theory. 

The viscosity ranges from heavy semi-solid oils that have 
to be heated to be handled to less than 1.00, which is the 
viscosity of water. These very heavy thick oils are gradually 
being used for other purposes, such as road making, or dis- 
tilled for asphaltum and paint, and fuel oils are becoming 
lighter and more uniformly classified. An average viscosity 
would be 1,0co for 14 gravity, 400 for 16 gravity, 75 for 18 
gravity, and 15 for 20 gravity. Oils of 20 degrees gravity flow 
easily under moderate head, 18 may be piped readily, but 
heavier than this requires a good pressure or heating, or both. 
The viscosity is measured by the number of seconds it takes 
a measured amount of fluid to flow from an orifice, water 
being one. Viscosity falls very much more rapidly than the 
gravity when the oil is warmed up, and an increase from 60 
to 110 degrees F. with an average fuel oil of, say, 16 gravity 
and 300 viscosity will reduce the viscosity to 30 or 40; in other 
words, it will be ten times as thin as before, and can be pumped 
with perfect ease. Average fuel oil, warmed up to 100 degrees 
F., will require 50 percent more power to pump than water 


210 


under exactly the same conditions; but a slight difference of 
conditions will change this proportion greatly. 

The flash point, or the temperature at which oil will ignite, 
is another important characteristic usually embodied in speci- 
fications, especially for protection against fire and explosion. 
It is the point at which oil gives off vapor at a temperature 
that will flash or ignite. It ranges from 60 to 400 degrees 
F. Zero is obviously too low, as most fire-rooms will 
run to 150 degrees temperature at times, and this heat, com- 
municated to the tanks, would keep them covered with in- 
flammable gas at all times. On the other hand, if the flash 
point is too high, it in itself is of no harm, but indicates a 
heavy oil, with little or no light constituents. The accepted 
flash point for marine work is not less than 150 degrees, but it 
is probable that a somewhat higher figure would be better, as 
this admits many crude oils, on a pinch, that really have some 
light parts that vaporize in a warm tank. One ship that was 
blown all to pieces in San Francisco Bay was afterwards 
found to have had 85 gravity oil in one of her tanks. The 
tanks were all nominally empty, and were being overhauled ; 
but it is probable that they were filled with certain light vapors 
mixed with air. 

The calorific value averages 18,000 British thermal units for 
all kinds of fuel oil, and in comparison with coal, the follow- 
ing factors, established by practice, should be considered: 
First, the calorific value of the coal in question, which varies 
from 7,000 to 14,000 British thermal units; second, the heating 
efficiency of the oil fire as compared to the coal fire, which 
happens to be slightly in favor of oil, but the evaporating 
capacity is greater, that is, oil will evaporate 4.5 pounds of 
water per hour per square foot of heating surface and at 80 
percent efficiency. This may be hard on the boiler, but that 
has not yet been proved. 

Impurities in fuel oil, if crude from the well, consist of 
sand, mud, lumps of asphaltum, gravel, light oils, clots of heavy 
oils and sulphur; all of this is supposed to be removed by re- 
sponsible sellers of petroleum and is, in addition, provided tor 
in the specifications of all large users of fuel oil, such as 
steamship companies. | 

Fuel oil is not harmful to metals, pipes or brick. It is harm- 
ful to rubber, fabrics, concrete, paint, bright work and fine 
working parts that might gum up. 

The vapors and gas from petroleum are liable to asphyxiate 
if confined; hence one should never go into a tank or riser 
unattended, never with a naked light. 

Petroleum rapidly becomes thick and asphalty by standing 
in the sunlight, and any fuel oil that has been long in the 
sun should be looked upon suspiciously as being pretty heavy 
and liable to give trouble in pumping. 

There is an average of I percent moisture in fuel oil, some 
coming from the well, the rest coming from the steam in the 
stills. It is of no especial importance except in making fine 
corrections in fuel tests. 

A well-known very strict specification for marine fuel oil 
reads as follows: 

Specific gravity between 15 and 17 Baume. 

Corresponding weight per barrel of 42 gallons, 336 pounds. 

Heat units per pound of oil, 18,000. 

Moisture limit, I percent. 

Sulphur limit, % percent. 

Silt, ete., none. 

Flash point, not less than 200 degrees F. 

A somewhat more lenient specification is as follows: 

Specific gravity, the oil must be readily pumped. 

Weight per barrel, not specified. 

Heat units per pound of oil, not specified. 

Moisture limit, 5 percent. 

Flash point, 130 degrees F. 

Sulphur limit, 2.5 percent. 

Silt, etc., % percent. 
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The first oil burns beautifully, without special features, and 
is easily procurable in oil countries at a reasonable price. The 
second oil is very gasy and explosive, because of the low 
flash point, permitting light constituents; it often flashes back 
into the fire-room, because of the suddenness with which the 
light parts ignite; it sputters and threatens to go out because 
of the high percentage of moisture, and gives off very offensive 
sulphur fumes, because of the high percentage of sulphur, 
which could only be prevented by an excess of draft, and the 
burners clog occasionally with the 1%4 percent of silt. The 
foregoing shows the advisability of specifications for fuel oil 
and of purchasing from reputable firms. 

It is perfectly possible for any engineer to be provided with 
all of the simple instruments for determining any of the fol- 
lowing characteristics of fuel oil: gravity, viscosity, flash point 
and impurities. The most important are the gravity and flash 
point. The viscosity relates only to pumping, and the practical 
engineer can learn all he needs to know by spreading a little 
of the oil on a piece of iron warmed to about 130 degrees F. 
He can smell it for sulphur, as 2.5 percent will smell strong in 
a closed tank when at 60 degrees, and 1 percent is hardly per- 
ceptible in comparison. The flash point is taken with a very 
simple instrument that will be explained by any dealer in 
chemical goods. 

Oil fuel, when adopted by a steamship company, is handled 
in one of four ways. Either the oil firm’s scow comes along- 
side at a regular hour, and pumps in fuel, or the steamship 
goes to the oil dock, which does not take long with the huge 
pipes and pumps used, or, in some cases, the steamship com- 
pany has a private pipe line from the oil companies’ pumps, or 
they maintain a private supply in their own tanks. The oil 
may be bought under contract, and delivered according to 
terms, or it may be bought in lots at advantageous terms and 
privately stored. Also, it can be purchased in lots and ordered 
stored by responsible firms, but this should not be attempted 
by people not familiar with the business. 

The Federal government has not made set rules for the 
carrying of fuel oil, but a combination of their practice, the 
reports and recommendations of their various officials, and the 
business as actually practiced would read about as follows: 

Permission must be obtained from the Secretary of Com- 
merce and Labor and the Supervising Inspector General at 
Washington, through the local inspector. Blanks will be fur- 
nished for this application, which must be accompanied with 
complete drawings as specified, showing in detail the proposed 
fuel oil tanks, with dimensions, capacities, position, etc. “The 
tanks may be located to suit the design of the vessel, but it 
is not customary to put them in the double bottoms under the 
boilers, nor in the wing bunkers, nor is the after bunker popu- 
lar, because of the many pipes, etc. General practice has in- 
cluded the forward bunker and double bottom under it and 
any space forward of this. Small boats frequently carry tanks 
lashed to the decks, but this is not fully approved, as these 
tanks sometimes get adrift in rough weather. Fairly complete 
specifications, with scantlings, recommendations, etc., for con- 
struction can be found in the Manual for the Marine Engi- 
neers’ Beneficial Association for 1904. : 

To use a bunker directly it is simply calked up, a cofferdam, 
2 to 4 feet deep is bulkheaded off next the fire-room, and filled 
with cellulose or water, to keep the oil out of the fire-room in 
case of collision. Then the bunker, if in a large ship, is di- 
vided into two or four tanks, or if in a small ship it is simply 
provided with baffle plates to keep the oil from surging. Some 
ships use the double bottoms throughout, but the inspectors 
now do not favor oil in double bottoms under the fire-rooms. 
Some boats use cylindrical tanks stowed in bunkers or holds, 
or even in the wing bunkers. 

The propeller ferryboat Berkeley, one of the fleet before re- 
ferred to, of 1,245 tons, 260 feet long, 40 feet beam, 1,600 
horsepower, was converted into an oil burner from a coal 
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burner for $1,700 (£350). The oil is carried in four upright 
cylindrical tanks, 7 feet diameter by to feet high, placed in 
the corners of the old bunkers. This boat runs 18 hours out 
of 24 at least, and takes oil every other day. A 5,000-horse- 
power ocean liner that is just being changed over (the writer 
is not at liberty to mention the boat), by carrying the fuel in 
the forward bunker, and extending this four frames on one 
deck only, will cost about $18,000 (£3,700) to make all the 
alterations. This boat is being arranged to make trips of 180 
hours’ duration without refueling, including gross fuel used 
for all purposes. 

In order to make use of the cheapest grades of fuel oil, and 
to be prepared to take any oil at any port, provision must be 
made to heat the oil with steam. The amount of surface 
necessary can be figured upon the data given in the first part 
of this article, also the amount of heat. In general, heating 
the oil in the tank is not allowed, as the temperature is cumu- 
lative up to the temperature of the heating agent, and in the 
course of a week or a month at sea the flash point might be 
exceeded, and the tank filled with gas, or the oil take fire at 
some leak; still, if the oil is very heavy it may be necessary 
to warm it some in order to handle it at all. Such oil will in- 
variably have a high flash test of 200 degrees or more, hence 
could be warmed to 150 degrees with perfect safety. From 
140 to 150 degrees is the point of maximum thinness for all 
oils; that is to say, they do not thin out perceptibly for several 
hundred degrees above this, hence 145 degrees may be ac- 
cepted as the standard point to which it is advisable to warm 
oil for pumping, provided the flash test is 200 or more. This 
is done by putting steam coils in the car or tank, or bunker as 

the case may be. A good practice is to put a small coil right 
around the pump suction, but no more; this makes the oil flow 
easily to the pump, but any superfluous warm oil or gas is 
condensed before it has risen very far in the tank, especially in 
a bunker tank, with the sides next to cool sea water. 

The following represents the properties of average oil: 


Gravity. . Maximum Thinness Degrees F. Flash Test. 
14 150 250 
16 140 240 
18 110 175 
20 and 22 100 130 


Lighter oils than 22 are seldom used for fuel purposes, and 
would be most unsuitable for marine purposes on account of 
their volatility. 

If the oil be of 18 gravity or lighter the pump and connec- 
tions need not be any different than as though arranged for 
the same quantity of water. If, however, as is usually the 
case, the oil be of 14 or 16 gravity, the pump should be at least 
five times as large at the water end only, on account of the 
very low velocity necessary, and all the suction valves should 
have the spring tension reduced to the least possible. 

In any case, a heater should always be provided between 
the pump and burner. It can take any suitable form, and 
should be constructed for a working oil pressure of 60 pounds, 
which is pretty well established for all systems in general 
use. Steam is always used for heating, and the surface pro- 
portioned according to the transmitting factor and the specific 
heat of the oil. 

Two systems of piping are in use: the open system, in 
which the oil makes circles all the time through the heater 
and burner pipes and back to the pump suction pipe, and the 
dead end system, in which the oil simply goes to the burner. 
For marine work, the open system should be used, as in case 
of a shut down for some time, the oil cools and stiffens in the 
Pipes, and if a heavy fire is wanted right away the oil does 
not spray so well, and carbonizes, or even backhres into the 
fre-room, which is very unpleasant sometimes. 

Gas from the oil collects in all pockets, and provision should 
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be made to blow it off. It should not be blown into open 
fire-rooms, etc., but carried overboard or into escape pipes. 
First-class installations now are made with central regulation ; 
that is, instead of jumping from one burner to another the 
pressure on them all is controlled from the oil pump, either 
automatically or by hand, and any fire wanted, or no fire at 
all, just by controlling the oil pressure. No ells should be used 
in an oil system; rather all crosses, with plugs in the unused 
holes, so that any pipe may be readily cleaned of obstructions. 
All valves intended for purposes of fine regulation are spe- 
cially constructed, as the ordinary market valves will not regu- 
late in proportion to their opening. Fuei oil should be strained 
at every possible point, from the well to the burner, and twin 
Macomb strainers make a fine combination for oil fuel lines. 
Shut-off valves on all oil lines must be controlled from the 
deck, especially those next to the tank. The government makes 
no ruling from the time the oil leaves the pipe and enters the 
burner, leaving it to the judgment of the local inspectors, who 
in turn depend largely upon reputable firms who make the 
installations. ; 


(Vo be continued.) 


LENGTHENING THE SIDE WHEEL PASSENGER 
STEAMSHIP RANSOM B. FULLER. 


BY ROBERT C. MONTEAGLE. 


Among shipbuilders and others who are familiar with such 
work, it is thought that the lengthening of the Ransom B. 
Fuller was accomplished by very skillful methods, and, in ad- 
dition, great care and thought were exhibited in the working 
out of the numerous details connected therewith. The werk 
was contracted for and performed by Mr. William McKie, of 
East Boston, the vessel being one of the large fleet of pas- 
senger steamships of the Eastern Steamship Company, of 
which Mr. Calvin Austin is president, operating between the 
ports of Boston and Bath, Me. 

The vessel is of wood, has side wheels, and is a passenger 
and freight steamship, built in 1902 by the New England Ship- 
building Company, of Bath, Me. She has three decks—main, 
saloon and gallery decks. Accommodations are all first-class, 
and are distributed on all decks, the dining saloon being on the 
main deck. 

The machinery consists of a beam engine, with a cylinder 
63 inches in diameter by 132 inches stroke. Steam is furnished 
by two boilers, of the fire-box, flue and return tubular type, 
each fitted with a steam chimney opening into one common 
smokestack. The boilers were built for a working pressure of 
55 pounds per square inch. Before lengthening, the vessel was 
of the following dimensions and capacity: 


Wen gthmovetgal lRPMAREEr Err rane eis 
Beam old edtemmernnsc ret se ce aie sc 
DeptheiogmmatinEdeckene ann rer ae 14 feet. 
(GROES WOUMAGE ssockboooacssaoesoueuged 1,862 tons. 
Sleeping accommodations 


277 feet 6 inches. 
40.1 feet. 


650 passengers. 


The frames are double, 6 inches by 15 inches at the heel and 
6 inches by 8 inches at the gunnel, spaced 24 inches centers. 
The planking is 3% inches, the ceiling 8 inches, 6 inches and 
4 inches. 
The following is a brief description of the alterations which 
have been made: 

Previous to hauling out, the joiner work of the vessel had 
On Oct. 
28, 19c9, she was hauled out on the marine railway at the 
Atlantic Works, and cut apart forward of the boilers, in the 
manner shown in the drawing and photographs. The forward 
body was then blocked up, and on Novy. 6 the cradle, with the 
afterbody, was hauled back a distance of 4o feet, the amount 


The diagonal strapping is %-inch by 4-inch steel. 


been cut as far as practicable while she was afloat. 


International Marine Engineering 


May, IgIo. 


which it was desired to lengthen the vessel. It is self-evident 
that by adopting this method of separating the two bodies they 
must be ‘in absolute alignment, and ready for the work of 
filling in the 4o feet of additional length. The illustration of 
the lines shows that although only 4o feet were added to the 
length of the hull, vet in order to get fair lines it was neces- 


Fig. 2 shows the vessel hauled apart the desired 4o feet. This 
was fifty minutes after work was started. The men who did 
the work are standing in front of the hull. 

Fig. 3 shows a profile view of the vessel six weeks after work 
was commenced. 


Fig. 4 shows the vessel completed shortly before making her 
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FIG. 2. 


FIG, 3.—PROGRESS OF WORK AFTER SIX WEEKS. 
FIG. 4.—THE VESSEL AFTER REMODELING. 


sary to remodel 147 feet of the hull. This made necessary the 
installation of fifty-two new frames complete, and the building 
up or reduction of those remaining in the remodeled portion 
of the hull. 

Fig. 1 shows the vessel hauled apart ten minutes after the 
work was started. She had been hauled apart about 10 feet 
during that time. 


first trip. It may be noted how fair the lines of her sheer and 
joiner work are, no break of any kind being visible. The 
launch took place on Feb. 11—no effort was made to get her 
ready sooner, as she was not required to run until the opening 
of the spring season. 

Fig. 6 shows one of the Howe trusses, built into the vessel, 
one on either side, between the keelsons and the main deck, 
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FIG. 5.—NEW LINES OF THE RANSOM B. FULLER. 


making two trusses the full depth of the vessel, extending 
fully two-thirds of her length. 
Figs. 1 and 2 show how the diagonal strapping was cut, 
which had to be renewed after the new frames were in place. 
As altered, the vessel has eighty-three additional staterooms, 
constructed for two passengers each, giving sleeping accommo- 


dations for 166 additional passengers, making in all sleeping 


accommodations for 816 passengers besides her crew of sixty 
men. Ten carloads more freight can be carried than before 
the change, all this being carried on the main deck. The new 
gross tonnage is 2,329.76 tons. The draft-aft is 10 feet 8 inches, 
and forward 8 feet; mean draft, 9 feet 4 inches—the effect 
upon the draft of the change being to lessen it approximately 
to inches. This of itself was very desirable, as the wheels now 
work at a much more effective draft. 

At this writing the Fuller has made two trips, and the re- 
sults are very gratifying. She steers better, runs faster and 


FIG. 6.—ONE OF THE HOWE TRUSSES WORKED INTO THE HULL. 


makes her running distance on less coal than at any time of 
her career. As the vessel stands to-day she has a large in- 
crease of longitudinal strength over her previous condition; 
this superior strength being due to four extra heavy keelsons 
fitted, and to the immensely strong Howe trusses built on 
either side of the vessel, as illustrated in Fig. 6. To sum up, it 
may be said that this work of lengthening a wooden vessel was 
carried out with great skill and in a manner highly satisfactory 
to all concerned. 


The Colossus, the first to be floated of the eight warships 
provided for in the British naval programme of the past fiscal 
year, was launched at Greenock April 9. The Colossus has a 
displacement of 20,250 tons, and is designed for a speed of 21 
knots. The main battery comprises ten 12-inch guns, the sec- 
ondary battery consisting of 4-inch guns. She was launched in 
nine months from the date of laying the keel. Her principal 
dimensions are: Length, 510 feet; beam, 86 feet: horsepower, 
25,000. The Hercules, sister ship of the Colossus, building at 
the yards of Palmer’s Shipbuilding & Iron Company, will be 
launched May to. 
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will bend to a right angle under your foot, and 
return exactly to its alignment; you can cut bone 
and tempered steel rods with it and it won’t sho 
nicks; its edge is so fine that it will sever a piece 
of gossamer floating in the air. 

For two thousand years men have tried to imitate 
the steel of the original Damascus blades, but neither skill nor 
materials brought success. 

Recently chemists found Vanadium in the finest Swedish irons 
and steels. ‘They added Vanadium to ordinary steel and thus 
made Extraordinary Steel. To-day Vanadium is a commercial 
product, and in the past few years it has revolutionized the 
possibilities of high grade steels. It increases all the physical 
properties wonderfully, improves cast iron, bronze and brass, 
gives strength with ductility, prevents crystallization, imparts 
five-fold wearing qualities, and makes “‘anti-fatigue’’ steel. 

With intelligent heat treatment Vanadium Steels surpass the 
best steels of old Damascus. Vanadium is added in the crucible, 
in the open hearth furnace, the electric furnace, or the foundry 
ladle, in small quantities, can be controlled accurately, is used in 
homeopathic doses, costs little, requires no special apparatus, and 
gives results previously unknown in Metallurgy. 

For all high duty parts—gears, iron cylinders, bushings, cut- 
ting tools, dies, chains, pistons, forgings, guns and deck plate, 
Vanadium must be used for the maximum of strength, service 
and safety. Descriptive booklets free. 
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DOUBLE THE LIFE OF YOUR BEARINGS 


Victor Vanadium Bronze has increased the weating power and life of 
bearings to such a wonderful extent that it is recognized as the peer of all other 


composition bearing metals. 


Remember that Victor Vanadium Bronze is at least Ten per cent. lighter in actual 
weight than any other bronze casting of the same dimensions. 
factor in combination with its acknowledged uniformity, 
wearing qualities, render its adoption in all marine bearings and bushings an economic 


necessity. 


OF 


COMPARATIVE BEARING TESTS 


VICTOR VANADIUM BRONZE AND OTHER COMPOSITION METALS 


No. oF Loap TIME 
R. P. M. 
BEARINGS IN LBs. M. Ss 
1 400 3000 2 15 VICTOR VANADIUM BRONZE 
2 400 2000 1 30 VICTOR VANADIUM BRONZE 
3 400 2000 1 45 VICTOR VANADIUM BRONZE 
4 400 2000 1 00 REGULAR BEARING METAL 
5) 400 2000 1 15 HIGH GRADE BEARING METAL 
1 400 3000 Dy 15 VICTOR VANADIUM BRONZE 
2 400 2000 Il 30 VICTOR VANADIUM BRONZE 
3 400 2000 1 45 VICTOR VANADIUM BRONZE 
4 400 2000 1 00 REGULAR BEARING METAL 
5) 400 2000 1 15 HIGH GRADE BEARING METAL 
Composition No. 1. Type ‘‘C’’ Special Victor Vanadium Bronze. 

of No. 2. Type ‘‘B’’ Superior Victor Vanadium Bronze. 

ss No. 3. Type ‘‘A”’ Regular Victor Vanadium Bronze. 

ef No. 4. 81% Copper, 9% Tin, 6% Lead, 4% Spelter, Trace of Phosphorus. 

fs No. 5. 84% Copper, 12% Tin, 4% Lead, Trace of Phosphorus. 


Each of the samples of metals was placed on the machine twice. 


up exactly in each case. 


It will be noted that the time of run checked 
The bearings were placed upon a shaft, 2'°/,," diameter, and the bearing surface in each case 


was 9 square inches. The speed throughout the test was the same, 400 revolutions per minute, 50% more load was 
applied to special Victor Vanadium Bronze composition, and it’s time of run was much greater than the other metals. 
The load applied amounted to 333.33 lbs. per square inch in special Victor Vanadium Bronze bearing, and 222.22 lbs. 
per square inch in all the other bearings. 


Write for our booklet on ‘‘Vanadium Metals in Marine Construction.” 


VANADIUM METALS COMPANY 


Frick Building, Pittsburgh, Pa., U. S. A. 


Foundry, East Braintree, Mass. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS.* 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repaits. 


Alterations to the Water Ends of Pumps. 


While serving in one of our small cruisers in the Orient, 
it became necessary to overhaul and refit the water-end pack- 
ing of all our main and auxiliary feed and the engine-room 
fire and bilge pumps. There were two main feed, two auxil- 
iary feed and two fire and bilge pumps, all the same size, each 
being 9-inch by 6-inch by 6-inch double pumps, made by Wat- 
son & Son, in England. Just before leaving New York for 


Cut 24 Threads 
Per Inch 1H 


Keyway for Cutter Head 
and Drive I 
=) v= ee ees 


Fia.2 BORING BAR 
Thread Bushing to fit Boring Bar 


Manila, the water ends of these pumps were rebored, each 
water end of each pump being left a different size, vary- 
ing by sixty-fourths. They were then fitted with a solid brass 
packing ring, 2 inches wide, and four sets of these rings were 
sent on board for spares. 

The job was a hurried one, and was an exemplification of 
the familiar saying among sea-going engineers, “that some of 
the people who design and build pumps and their acessories 
should be sent to sea with them.” The pump cylinders were 
all bored taper, and the new rings were poorly fitted to 
start with, and by the time we reached Manila it took both 
main and both auxiliary feed pumps to keep the water up in 
three of the four boilers. 

Upon our return to Cavite, after a voyage up the China 
Coast, it was proposed to take the water ends of the pumps 
ashore, rebore them, and fit new packing rings, the same as 
the old ones. As the old ones were decidedly too narrow 
there was nothing to be gained by fitting new rings similar to 
the old ones, when by a slight alteration in the water pistons 
and followers, rings nearly three times as wide could be fitted. 


* We pay for these articles. 


When it came to take the water ends of the pumps ashore it 
was found that to get the water ends of the two main and 
the two auxiliary feed pumps out of the fire rooms would 
require disconnecting all of the port after auxiliary steam and 
exhaust piping, in order to pass the pump-ends over the top 
of the port after boiler, the only place where they could be 
passed between the boiler and the protective deck, which was 
of 3-inch steel. The Chief suggested that we cut out part 
of the front connections of one boiler, then pass them up 
through one of the smokestacks. But, upon investigation, this 
method had to be abandoned, since there was a battle-grat- 
ing in the base of each stack, and this was made of 6-inch by 
I-inch steel bars, securely riveted to heavy bulb iron beams. 

It was then decided that if the navy yard would supply the 
castings. we would rebore the pumps in place with the ship’s 
force, a job which the navy yard force declined to consider, 
saying that they had no small boring bar, and that the ship 
would not remain long enough at the yard to give them time 
to make the bar and do the boring. The castings were procured, 
and, when brought on board, finished nearly to size from our 
drawings, except turning down to size on the outside. 

Then came a hunt for something which could be rigged up 
for a boring bar, for 10-inch water ends are pretty large to 
bore out with a direct-driven bar and a No. 3 ratchet. In 
looking around I] discovered a rig, shown in Fig. 1, that was 
secured to the center-line bulkhead between the engine rooms, 
and was for the purpose of closing by hand the two water- 
tight doors over the engine rooms in the protective deck. The 
only alteration made in this rig was to remove the original 
shafts and substitute two short shafts fitted with tangs, as 
shown, to fit our No. 2 air drill. The rest of this gear was 
used as taken from the bulkhead. The worm-wheel B, Fig. 1, 
was inserted in a slot in the frame from the bottom, and was 
fitted with a key that was riveted in place, and the wheel, be- 
ing between two sides of the frame, took care of the thrust. 
The boring bar was made as shown in Fig. 2, threaded for 
one-half its length to form the feed, and slotted the other 
half to drive the cutter-head and to fit the key in the worm- 
wheel, to act as the drive. 

As all the cylinders had to be counterbored the bracket, 
shown in Fig. 3, was made and the bushing threaded 20 
threads per inch to act as the feed; the bracket, setting off six 
inches from the cylinder, allowed the cutter head to pass 
clear through the cylinder. The castings were furnished to 
our sketch and were made as shown in Fig. 5, except that 
they were 6% inches long by 63 inches in diameter. 

We made a boring-bar from a piece of 134-inch machinery 
steel, fitted as in Fig. 2, with the exception that we fitted a 
tang upon the unthreaded end, to fit our No. 3 ratchet. The 
cutter-head, Fig. 4, and the bracket, Fig. 3, were the same as 
used upon the job to be described below. Each pump was 
bored and counterbored, and all twelve water ends were bored 
exactly the same size, 614 inches. The sleeves for the water 
pistons were turned to a neat fit, and four water grooves were 
turned into each, and these pumps gave no further trouble 
during the next four years. 

Several years later, when, on joining one of our large 
armored cruisers, I found the two engine-room fire and bilge 
pumps, 14 inches by Io inches by 14 inches, as well as two 
auxiliary air and circulators fitted with fibrous packing in the 
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water-end pistons, which gave no end of trouble, as the pump 
cylinders were quite badly worn. These pumps were an 
almost constant repair job for two machinist mates. The 
water-end cylinders, due to wear and having no counterbore, 
would cause the pumps to stick at the end of the stroke. It 
was decided to rebore them and counterbore them, and fit the 
water pistons with the sleeves, as shown in Fig. 5. The 
bracket, Fig. 1, was lined up, so as to stand off the cylinder 
face about six inches, so as to give plenty of room to set the 
tools. The cutter-head was made of a pair of brass blank 
flanges, slotted to fit the 5<-inch square tools and bolted to- 
gether, as shown in Fig. 4, by the bolts C’, C’, C’”, these bolts 
also serving to jam the tools in place when set. The tools 
being set out by means of a taper pin driven behind them into 
the holes D’, D’’, D’’. By this means each tool could be 
accurately and quickly set. 

When the bar was set up and ready to start, our No. 2 
air drill was placed upon the tang of shaft A’, and the cut ran 
clear through the cylinder; the air drill being now reversible 
it was shifted to the other tang, A*, and the cutter-head run 
in the opposite direction until out to the edge of the bore, 
then the cutters were reset and another cut taken. The cyl- 
inders were all bored and counterbored, and our improvised 
boring bar worked admirably. The to-inch cylinders were 
bored to 10% inches, and all of them exactly the same size, 
while the 8-inch were bored to 81 inches, care being taken 
to finish them exactly the same size. The original pistons 
being fitted with five turns of %-inch square tucks-packing. 
This gave but 214 inches of bearing measured longitudinally 
with the bore. It was found by careful measurements that 
our new packing sleeves could be left 834 inches long. This 
would allow the sleeve to over travel in the counter-bore about 
one inch on each end of the cylinder. These sleeves were 
made a sliding fit between the follower and the piston, thus 
allowing the springs and adjusting screws to be replaced as 
before and the pistons centered in the same manner. But 
the outside surfaces of the sleeves were made a snug fit in 
the bore and had to be tapped in with a block of wood. The 
cylinders were then oiled and the pumps run “dry” for sey- 
eral hours at slow speed, so as to obliterate all the toolmarks. 
Each sieeve was fitted with six water grooves, as shown in 
Fig. 5, the grooves being % inch deep and % inch wide, 
rounded at the bottom. 

Fig. 6 shows the relative bearing surface of both the old 
and the new packings. The first of these pistons to be finished, 
as shown, had been running nearly two years before I left 
the ship, it being one of the engine-room fire and bilge pumps, 
and was used on bilges and for deck purposes, as well as for 
evaporator circulating. At the end of this time a careful ex- 
amination was made of the fit by removing the top head of 
the water cylinder. The bore was a perfect mirror, and by 
filling the pump cylinder with water, then inserting the piston 
and sleeve, it would not sink of its own weight, but stood for 
over an hour at one spot. 

Even by increasing the length of the water packing sleeve, 
as shown, the ports still remained open, largely in excess of 
the area required by the size of the pipe and connections. 
Should it have become necessary to repair these sleeves at 
any future time, I would have taken a heavy cut off the out- 
side, then turned four or five dove-tailed grooves, trimmed 
and babbitted the outside of the sleeves, and then turned 
them down to a good fit in the bore. I have since finished 
pump sleeves in this manner, and find the job a most satis- 
factory one. 

It is a great deal of satisfaction to the man “on watch” to 
see pumps run perfectly watch after watch, after he has spent 
nearly every other watch repacking water pistons of pumps 
that were never right from the day they were started. Why 
pump makers will persist in sending out pumps without 
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counterboring the water ends is apparently past finding out. 
But this is true of all the piston pumps, direct-acting, from 
the main air pumps of 38-inch bore down to the diminutive 
little parody on a pump of 1%-inch bore that feeds the launch 
boilers. 

As soon as a liner becomes worn a little the pump sticks, 
then the oiler on watch will readjust the valve gear in order 
to shorten the stroke and keep it from sticking again on his 
watch; and, to make sure that it won’t trouble him again, he 
shortens the stroke enough and a little to spare. It is no un- 
common thing to see a pump of a nominal stroke of 12 inches — 
making a bare 10-inch stroke. The fire and bilge pumps that 
I have just described were of 14-inch stroke, but were mak- 
ing but a 11¥4-inch stroke by actual measurement at the time of 


reboring. After the water ends had the new sleeves fitted and 
the steam valves overhauled and refitted they would make 
1434 inches stroke without a sign of sticking at the ends. 

The hot well pumps were 14 inches by 16 inches by 16 
inches, and were found to make but 14 inches stroke without 
sticking, but on reboring and fitting with sleeves to travel over 
the counter bores no trouble at all was experienced in getting 
them to make 1714 inches stroke. In turning down the pistons 
and followers, in order to fit them to the new sleeves, enough 
was taken off to allow the sleeve to slide from side to side 
1/16 inch, to allow for adjustment in centering when in the 
pumps. E. A. BLracKwett, U. S. N. 

Kingston, N. Y. 


Breakdown of a Main Circulating Pump at Sea. 


We left Liverpool on December 3, 1905, in a steamship 
bound for Calcutta, with 10,000 tons of general cargo. All 
went very well with us until we were just about half way up 
the Red Sea, going east. The main engines were running at 65 
revolutions per minute when, without any warning, there was 
a tremendous knocking in the low-pressure cylinder. My 
first action was to shut steam off the main engines by throt- 
tling. I then made my way round to the back of the engines, 
and there I found one of the main circulating pumps stopped, 
and on examining it I found the connecting rod had broken 
just below the fork end. Steam was shut off this particular 
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engine as soon as I could get at it, and repairs were started 
as soon as possible. 

Our first job was to dismantle the broken rod, and having 
done this we started repairing its It was broken about one 
inch below the fork end. As we were on a tramp ship we 
were not gifted with any too much spare gear, and I might 
say one of the things we did not have was a spare rod. The 
repair of the rod was as follows: A hole 1% inches diameter 
was drilled and tapped in each half of the rod; then a stud 
was put into the bottom half and the fork end was screwed 
into it. We started to get the engine together again and in a 
short time it was running once more, although at a much 
slower rate than before the accident. 

It would be well for my readers to note that on this occa- 
sion the temperature of the sea water in the Red Sea was 
very nearly 100 degrees; to be correct I think it was 98, so 
you may well imagine the two circulating pumps had all their 
work cut out to keep the main engines going at a fair speed. 
However, it stood to our credit that the repairs effected car- 
ried us to our port and there we got a new rod. F. J. N. 


Repairing a Broken Sea Valve Box at Sea. 


The breaking of a boiler blow-down valve box on the ship’s 
shell occurred with the writer in mid-ocean, heading west- 
ward. The valve box was made of cast brass and contained 
three valves. Each valve was connected to an independent 
blow-down pipe. The valve box was secured to a cast brass 
pedestal about 16 inches in depth, placed in the center of a 
fore-and-aft stokehold, between two floors on the port side 
of the keelson, and joined to the garboard strake plating. A 
corresponding valve box similarly fitted was fixed on the star- 
board side of the keelson. As the vessel was not supplied with 
an evaporator, sea water had to be used for the extra feed 
makeup, and when the water in the boilers exceeded a certain 
density they were blown down. On one of those occasions it 
was observed that some part in connection with the blow- 
down system underneath the platform had given out. An in- 
spection showed that an inrush of sea water was coming from 
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Fig. 2 


a point below the body of the valve box. It was thought that 
the joint between the flanges of the box and the pedestal had 
failed, but a closer inspection showed that there was a fracture 
on the trunk of the valve box about 144 inches from the top 
and extending about 15 inches round the circumference, leav- 
ing about 3 inches of solid metal holding the parts together, 
as shown on Fig. 1. As a temporary measure, a stout bar was 
placed across the top of the box, one end of the bar being 
placed underneath the top angle bar of the keelson, and the 
other end secured to the valve cover by means of a Spanish 
windlass, as shown also on Fig. 1. 

Preparations were then made for executing a lasting repair. 
Two half bands of wrought iron of sufficient thickness and 
width were forged, fitted together and fastened in position by 
four %-inch bolts, with a rubber insertion joint round the 


International Marine Engineering 


May, 1gto. 


fractured part of the box. When tightened up, it made a com- 
pletely tight joint. A clamp equal to the diameter over the 
webs of the pedestal was then forged, leaving the lugs suffi- 
ciently long to project beyond the ends of the box, and bolted 
in place underneath the top flange of the pedestal. To the 
ends of the clamp lugs were bolted two prepared eyebolts, 
which stood up at the ends of the box. A strong back was 
made from a piece of plate, with clearance holes, to allow 
the valve spindles to pass through. The gland studs were re- 
moved, and the strong back placed in position over and rest- 
ing on the glands, and on strips of hard wood placed on the 
valve covers, the temporary bar was then drawn out and the 
coupling bolts tightened up. The complete repair was as 
shown on Fig, 2. 

With this repair the vessel completed the round voyage. 
On arriving at the home port, as there were no convenient 
facilities for docking, a diver was sent down. He took the 
sizes of the blow-down apertures, and two wooden plugs were 
made to fit them, which he took down and placed in position. 
The valve boxes were then removed and blind flange plates 
were fitted and joined on to the pedestal. In place of the 
valve boxes, two suitable single-way cocks were made and 
fitted, and the blow-down system altered to suit. The diver 
then removed the plugs from the ship’s bottom. 

JAMES BELL. 


A Leaky Condenser. 


I write of an incident which happened while at sea about 
1,200 miles from New York, on a British Atlantic liner carry- 
ing the royal mail. I might say that this liner belongs to the 
premier line of Great Britain. 

We left New York for Liverpool on a Saturday in October, 
1908. The weather for the most part of the voyage was very 
rough. Being one of the engineers whose duty it was to spend 
much time in the stokehoids, I had occasion to take particular 
notice of the water in the boilers. I found on entering the 
stokehold that the water level in the boilers (nine in number) 
was rather high. At this time we were only twelve hours 
from New York. I returned to the engine room and ex- 
amined the extra feed cocks, and found them all in good 
order and shut off the boilers. I once more returned to the 
stokehold, this time armed with a salinometer pot and 
salinometer and took the density of the water in the boilers. 
The salinometer registered 7 ounces of salt to the gallon; I 
came to the conclusion that this density was too high with 
another 5% days to run, so I blew about 3 inches of water 
out of the boilers. Two hours afterwards I again tried the 
density and this time it had been reduced to 5 ounces to the 
gallon. I decided to let it go at this, for a watch at any rate. 
My watch now being up I was relieved and I told my relief 
what had happened and advised him to keep his eyes open. 
This he did without anything alarming having happened. 

I now came on watch again, eight hours having elapsed 
since I left the boiler rooms. On looking at the water all 
around I found that it was about 2 inches higher than when I 
left it. I at once tried the density again and found that it was 
up to 8% ounces to the gallon this time. I became rather 
anxious as to the cause of this increase of water in the boilers, 
also at the height of the density. I had a pretty good idea 
that the trouble lay in the main condenser, and as I found out 
afterwards, I was right. I blew some more water out of the 
boilers, this time to the extent of 6 inches, and now watched 
them more carefully than ever. In the space of one hour I 
noticed a big increase in the height of the water in the boilers, 
so for the second time the matter was reported to the chief 
engineer. 

After a short consultation we decided to stop the ship and 
open up the main condenser. In another half hour the ship 
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was stopped and before long the doors were off the condenser 
and the sea water was run from it into the bilges. The con- 
denser now being dry on the seaside the trouble was at once 
seen and made good. The defects we found were as follows: 

In the first place it must be known that there were two con- 
densers and all the defects I now write of were found in the 
fore condenser in the fore end of it. 
through the condenser and adjusted at each end by a 7-inch 
brass bolt which went through a fitted hole in the tube plate 
and screwed into the end of the stay. Several of these stays 
and bolts were fitted thus to brace the condenser. It was one 
of these stays which was giving the main trouble. One of 
the brass bolts had snapped off flush with the stay end, thus 
allowing a large quantity of salt water to mix with the fresh. 
We also found that the top half of the tube plate was cracked 
for about 2 feet of its length vertically. We also found on 
further examination that about fifteen of the tubes were leak- 
ing very badly. These we plugged with hard wooden plugs. 
We then plugged the crack in the tube plate with hard wooden 
wedges. This done we were not long in getting the doors on 
and once more resuming our voyage to Liverpool. When we 
reached this port we had the defects made good, and sailed 
again a week later for New York. 

Francis J. Novan. 


A Loose Propeller and Loaded Ship. 


A short while ago, immediately on my arrival at Monte 
Video, a launch came alongside the steamer of which I was 
chief engineer and I was requested by a gentleman to ac- 
company him on board another steamer and act as one of 
three surveyors to look over the machinery of that steamer. 
On arrival on board I was informed that the vessel was from 
the west coast of South America, was deep loaded and had 
put in with a loose propeller. 

After having the entries in the log read to us, we decided 
that the first thing to do was to send a diver down to get the 
size of the nut and to see how much it had slacked back. 
When the diver returned from below he had the exact size 
and shape of the nut, taken by bending a piece of wire round 
it; he also informed us that the nut had slacked back about 
¥ inch and was bearing hard against the split pin. The next 
thing we decided to do was to have a long and substantial 
spanner made, to the end of which we could make fast a pair 
of 10-ton blocks, the other end of the blocks being made fast 
to a boom put out from the deck. The accompanying sketch 


SPANNER AND CLIP IN PLACE. 


gives the shape of the spanner and the clip arrangement for 
keeping it in place on the nut; the spanner was made out of 
14-inch steel plate. 

The manner of tightening up the nut was as follows: As 
much as possible was taken up on the blocks, then the engines 
were turned ahead with the turning engine, the rope blocks 
being slacked off and the spanner end allowed to drop down 
below the horizontal; the turning engine was then stopped and 
another pull taken on the blocks, the same process being re- 
peated until the nut was tightened hard up. The diver then 
went down again, removed the iron clip that held the spanner 


International Marine Engineering 


Brass stays were passed 


219 


in position, then by turning the engines astern the spanner 
slipped off the nut and was hove on board by the blocks. We 
then had a 3¢-inch washer made and placed between the nut 
and the pin, so that it couldn’t possibly slack back again. 

After the job was completed, we three surveyors went on 
board again and gave the engines a good testing at full speed 
ahead and astern alternately, and, although I went to the end 
of the tunnel and listened, I could not hear the slightest sound 
of slackness. To make doubly sure we sent the diver down 
again with a heavy hammer and instructions to try the nut; he 
returned and reported it to be thoroughly secure. We then 
gave the captain a certificate of seaworthiness. 

The greatest difficulty with the job was that the diver was 
not able to see anything because the water was very dirty, 
consequently he had to do everything by feeling, and I con- 
sider that we saved the steamer a great deal of expense, as 
other surveyors had refused to give a certificate until the pro- 
peller had been sighted, and as she was loaded with over 6,000 
tons of cargo and drawing 23 feet of water, it would have been 
a costly business to discharge that to tip her, or put her into 
dry dock. 


La Plata, Argentina. MaRINERO. 


How a Ship Was Sunk by a Propeller. 


We were on a voyage from Calcutta to Liverpool and Lon- 
don with a cargo of tea. We had come through the eighty- 
seven miles of the Suez Canal without mishap, and were 
just coming out of the Port Said entrance to the canal when 
a small collier of about two thousand tons, which we after- 
wards learned was on her way to meet the Russian Baltic 
fleet in the Red Sea and coal them, dropped anchor right in 
the fairway of the entrance. Our ship had a speedway on her 
estimated at three miles per hour. In swinging to avoid the 
coal ship her midship section came right under our port 
quarter, and we came into violent contact with one another. 
Our propeller, which was revolving at the time at 25 revolu- 
tions per minute, crashed through her side and opened up a 
huge hole into her hold where the cargo of coal was stowed. 

At the time of the accident I happened to be down below, 
working the engines according to orders from the bridge. 
Without any warning the engines pulled up dead with a most 
fearful shake and a long groan; the latter came from the tun- 
nel and, as we found out afterwards, was the noise made by 
the propeller tearing through the other ship’s side. After the 
first shock the engines made a quick quarter of a turn. This 
was the second blade doing its work. Steam having been shut 
off the main engines, this second movement was caused by the 
steam which remained in the engines and by a leaky throttle. 
Our propeller had four blades made of manganese bronze and 
bolted on to a cast steel boss. 

Tow boats got hold of the smaller ship and eventually, after 
a lot of pulling, managed to pull her off our propeller. How- 
ever, before they managed to get her into shallow water she 
sank in a depth of water which covered the top of her smoke 
stack. We found on examination that we were minus a blade 
and a half of .our propeller. In this crippled state we made 
our way to London and thence on to Liverpool, taking two 
and a half days longer on the whole run. When we arrived 
at Liverpool we had two new blades fitted and a week after- 
wards we were once more on our way to Calcutta. 

F. J. Novan. 


The Naval Appropriation Bill passed the House of Repre- 
sentatives on April 8. This bill authorizes the construction of 
two first-class battleships, two fleet colliers and four sub- 
marines. It is stipulated that the battleships and colliers must 
The 


total amount carried by the bill is $128,037,602 (£26,300.000). 


be constructed by firms observing the eight-hour law. 
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The Argentine Dreadnoughts. 


Wide-spread interest has been manifested by both 
the technical and daily press in the contract for the 
two Argentine Dreadnoughts recently placed in Amer- 
ica, and comment has been rife both regarding the 
conditions which enabled American shipbuilders to un- 
derbid the world for this contract and also concerning 
the details of the successful designs. Through infor- 
mation received from our special correspondent in Ar- 
gentina we are able to furnish our readers with many 
details regarding both the contract and the ships them- 
selves, some of which we believe have not hitherto 
been published. 

In the first place, as far as the cost of warship con- 
struction is concerned, it is true that the cost of hull 
construction in the United States is approximately fifty 
percent greater than that in England, the lowest mar- 
ket in the world for this work. On the other hand, 
armor plate and ordnance can be manufactured in the 
United States at a lower figure than in any other 
country. Consequently, the total cost of warship con- 
struction can be made as low, if not lower, than else- 
where, and it was due to the co-operation of the ship- 
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builders and the armor plate makers, as well as to the 
excellence of the designs submitted and the satisfactory 
performance of the American type of turbine, that 
the contract was placed in America. 

The placing of this contract by a nation which has 
added nothing to its naval strength during the last 
twelve years is significant, as indicating the remarkable 
development of the Argentine Republic since her awak- 
ening a few years ago. It also indicates that the time 
has arrived when naval construction is assuming a 
definite basis, which is likely to endure for some 
time to come; that is, the basis of a modern navy has 
now become the Dreadnought type of battleship, and 
nations which have been waiting during the transition 
period of naval construction can now proceed with 
more or less certainty to develop their fleets, using the 
Dreadnought type as the capital ship. 

Eighteen firms of various nationalities sent in ten- 
ders for the construction of these ships, and these were 
carefully examined in London by a speciaily appointed 
committee, assisted by several well-known naval en- 
gineers. Asa result of its deliberations the committee 
reduced the number of bidders to six, from whom the 
final selection was made. The following were the firms 
whose tenders were retained, together with particu- 
lars of the displacement, speed and price per ton named 


in the tenders: 
Displace- Speed 


Name of firm. ment in in Price per ton. 
tons. knots. 

Blohm & Voss (Germany)......... 24,900 22 $430.02 £88.3 
Blohm & Voss (Germany)......... 25,900 22.5 432.94 88.9 
Blohm & Voss (Germany)......... 26,900 25 426.61 87.6 
Forges et Chantiers (France)..... 27,840 22 412.98 84.8 
Forges et Chantiers (France)..... 25,170 22 425.64 87.4 
Armstrong & Vickers (England).. 29,060 24 415.41 85.3 
Armstrong & Vickers (England).. 28,040 22.75 425.15 87.3 
Armstrong & Vickers (England).. 27,840 23 422.23 86.7 
Axegaiale (itEIK)) coonconosacc00000000 25,600 22 418.33 85.9 
Fore River, also New York Ship- 

building Co. (U. S. A.)..... 27,940 22.5 881.32 78.3 


It will be seen from the above figures that the lowest 
of the three tenders submitted by the English company 
was almost equal in tonnage and speed to that of the 
American concern, but that the English price was 
$38.96 (£8) more per ton. If the Argentine govern- 
ment had accepted the English tender, this would have 
meant that each ship would have cost $1,138,362.50 
(E222V750) mmonKe: 

The information and full data sent to Argentina by 
the committee in London were carefully considered by 
the Minister of Marine, at Buenos Aires, assisted by 
the leading naval authorities there, and after careful 
investigation they advised the President of the Re- 
public to give the order to the American company. 
The work of the construction of the two Dreadnoughts 
was therefore placed in the hands of the Fore River 
Shipbuilding Company, with the provision that one of 
the hulls should be built by the New York Shipbuild- 
ing Company, provided the former firm accepted full 
responsibility as to the standard of work, etc. 

The contract for the armor and ordnance went to 
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the Bethlehem Steel Company, and, as stated above, it 
was due to the co-operation of this company with the 
shipbuilders that the American concern was able to 
quote such a favorable price for the completed ves- 
sels. A portion of the contract goes to English 
firms, however, as the boilers, which are of the Bab- 
cock & Wilcox type, and also the pumps will be built 
in England, and brought into America under bond to 
be worked into the ships. Each ship will cost $10,- 
654,108.74 (£2,187,702), or the two together will cost 
$21,308,217.48 (£4,375,404). The stipulated time to 
be occupied by the construction is two years for one 
ship, and twenty-seven months for the other. 

In design these ships represent the highest develop- 
ment of modern Dreadnoughts. The displacement at 
the normal draft of 27 feet is calculated at nearly 28,- 
000 tons, but this will be increased to 30,000 tons when 
the vessels are fully equipped for war, the draft being 
in that case 30 feet. They will be 604 feet long, with a 
beam of 96 feet, and they will be driven by Curtis tur- 
bines, aggregating 39,500 horsepower, which are de- 
signed to give the ships a speed of 22.5 knots. The tur- 
bines will be located in three separate compartments, 
and the boilers in six compartments divided into two 
groups. The boilers will be equipped for both coal and 
oil fuel. The provision for burning liquid fuel was 
stipulated by the Argentine government largely on ac- 
count of the recent discovery of large quantities of 
petroleum in the southern part of Argentina. The ca- 
pacity of the coal bunkers will be such as to enable each 
vessel to steam 10,200 miles at 11 knots, 7,200 miles at 
15 knots, and 3,600 miles at 22.5 knots. The capacity 
of the oil tanks will be such that the radius of action 
with oil will be about one-third that on coal. 

The armament will consist of twelve 12-inch guns, 
50 calibers in length, placed in pairs in six turrets, two 
forward and two aft, arranged at different levels, so 
that the guns in one turret can fire over the other, and 
two placed en echelon amidships, both, however, being 
free to fire on either broadside. The minimum height 
of the guns in the forward turrets above the waterline 
is 25 feet, and that of those in the central turrets 22 
feet, while the after turret located on the poop deck is 
17 feet above the waterline. These heights have been 
found by experience to insure that none of the guns 
will be forced out of action in case of heavy weather, 
as has been found to be the case in some earlier war- 
ship designs. 

A glance at the inboard profile of these ships shows 
a deck practically free from superstructure of any 
kind, the spar deck extending from the bow for about 
450 feet aft, the only obstructions, besides the turrets, 
being two funnels, a lattice fire control mast, and the 
conning towers and bridge. 

The secondary battery will consist of twelve 6-inch 
guns, 50 calibers in length, mounted on the main deck 
amidships at a height of 1614 feet above the waterline. 
There are also twelve 4-inch guns of 50 calibers length, 


placed in commanding positions for protection against 
torpedo attack. The principal details of the armament 
are as follows: 


12-inch. 6-inch, 4-inch. 
Weight of the projectile........... 867 Ibs. 105 lbs. 33 Ibs. 
Initial velocity per second......... 3,000 feet 3,000 feet 3,000 feet 
HOTrcematmaisGhaLg e waeteiteetretlstlelelerete 16,890 tons 2,028 tons 640 tons 
Speed of firing per minute........ 2 4to 8 12 


Compared with the latest British and American de- 
signs, it is evident that these vessels will be the most 
powerfully armed ships afloat, and that, due to the ex- 
cellent disposition of the guns, they offer a maximum 
bow and stern fire, as well as broadside discharge. 
The placing of the midship turrets en echelon is a 
practice which could be followed with advantage in 
American warships. 

While the protection of a battleship is a matter of 
considerable dispute among the highest authorities, 
there is no indication in the design of the Argentine 
Dreadnoughts of sacrificing any advantage which may 
obtain with the use of heavy armor, and, in addition, 
there is a distinct advance in the matter of hull con- 
struction to resist torpedo attack. All the machinery 
and the magazines are at a distance of not less than 12 
feet from the bottom of the hull, which is constructed 
with an extra shell and armored with nickel steel. 
This construction, coupled with a minute subdivision 
of the hull, protably represents the most distinct ad- 
vance in protective features which has yet been intro- 
duced in modern warship design. 

The main armor belt is 12 inches thick amidships, 
tapering fore and aft to 6 inches and 5 inches, respec- 
tively. This belt extends 6 feet above the waterline 
and 3 feet below it, and is surmounted by a belt 8 
inches thick, extending to the upper deck, and above 
this by a belt of 6-inch armor, which forms the pro- 
tection for the secondary battery The 12-1nch turrets 
are protected by armor, varying in thickness from 7 
inches to 12 inches, according to position, while the 
two conning towers are protected by 12-inch armor. 
Special care has been used in working out the protec- 
tion of the machinery, boilers and stacks. A system 
of transverse screens and gratings of nickel steel has 
been introduced and the two funnels are each protected 
by 1%4-inch steel plate for a height of 15 feet above 
the spar deck 

To aid in economy of operation, auxiitary boilers 
capable of furnishing sufficient power to light the ship, 
operate the fire and sanitary pumps, and the cranes for 
taking on stores, etc., will be fitted in order to obviate 
the necessity of keeping the main boilers under steam 
when in port. It is stated that this auxiliary machinery 
is so arranged that it can easily be dismounted and sent 
ashore if considered desirable in time of warfare. 

The building of the ships in the United States will 
be supervised by a special commission from Argentina, 
presided over by a rear admiral of the Argentine navy, 
the immediate work of inspection being in charge of 
three sub-committees designated for different duties. 
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Progress of Naval Vessels. 


The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 
Mch. 1. Apl. 1. 


Tons. Knots. 
North Dakota 20,000 21 Fore River Shipbuilding Co.. 99.1 99.7 
Florida .... 20,000 2034 Navy Yard, New York...... 55.2 59.0 
Utah ....... 20,000 2034 New York Shipbuilding Co... 65.2 68.5 
Arkansas ... 26,000 20% New York Shipbuilding Co... 12.5 15.7 
Wyoming .. 26,000 20% Wm. Cramp Sons...........- 16.9 19.5 
TORPEDO-BOAT DESTROYERS. 
Paulding ... 742 29%4 Bath Iron Works............ 71.8 81.1 
Drayton .... 742 29% Bath Iron Works............ 67.4 73.6 
IX 66000000 742 29%4 Newp’t News Shipbuilding Co. 77.2 81.4 
ANSIR? go0000 742 2914 Newp’t News Shipbuilding Co. 76.6 79.9 
Perkins .... 742 29%4 Fore River Shipbuilding Co.. 65.8 67.7 
Sterrett ..... 742 2914 Fore River Shipbuilding Co.. 65.6 66.9 
McCall ..... 742 29%4 New York Shipbuilding Co.. 53.4 56.8 
Burrows .... 742 29%4 New York Shipbuilding Co.. 53.4 56.2 
Warrington.. 742 29%, Wm. Cramp & Sons.......... 62.7 65.5 
Mayrant .... 742 291%%4 Wm. Cramp & Sons.........- 64.9 69.7 
Monaghan . 5606 00 Newp’t News Shipbuilding Co. 14.8 17.7 
ABSIDNS aoooo 000... 00 Bath Iron Works............ 22.9 25.3 
Walke ..... 0 00 Fore River Shipbuilding Co.. 14.0 19.2 
Ammen .... 900 900 Fore River Shipbuilding Co.. 14.6 19.4 
Patterson ... 500 00 Wm. Cramp & Sons...-...-.-- 10.7 ipyal 
SUBMARINE TORPEDO BOATS. 
Salmon ae Fore River Shipbuilding Co.,. 91.0 91.7 
SEW coo0000 000 00 Newp’t News Shipbuilding Co. 45.4 47.1 
(CEXS) Goo00c ° 50o.. 00 Union Iron Works.......... 43.3 45.7 
Barracuda .. Sdpr Oo Wnion Iron Works.......... 43.1 46.1 
Pickerel ..<.- Spon how “ne WMilorem (CO>occos0ec0c0000 40.25 43.3 
Skatefereeterre 900. 00 “Nae IMO COscccg9g00009000 40.25 43.3 
Skipjack .... 500. 100 Fore River Shipbuilding Co.. 31.3 35.3 
Sturgeon ... Seven dete Fore River Shipbuilding Co.. 30.9 34.7 
SNE, oo00000 000 Newp’t News Shipbuilding Co. 19.8 21.2 
Thrasher ... Wm. Cramp & Sons.....-.... 3.1 4.3 


ENGINEERING SPECIALTIES. 


An Efficient Orange Peel Grab Bucket. 


A useful and efficient grab bucket for use in connection 
with dredging and digging operations is manufactured by the 
Mead-Morrison Manufacturing Company, Cambridge, Mass. 
This bucket, which is illustrated both open and closed, is con- 
structed of a small number of parts, and rivets, bolts and such 


parts as are liable to become loose have been eliminated. The 
closing chain is a standard crane chain and not a chain of 
special construction, and therefore the chain can be readily 
The closing 
wheel about which this chain winds is bronze bushed, pro- 
vided with an internal oil reservoir and mounted on a station- 
ary shaft carried in the lower pivot head, this construction 


renewed and repaired by any good blacksmith. 


affording liberal bearing and wearing surface in place of the 
small and inadequate surface provided in some other designs. 
The closing wheel around which the rope winds is cast iron, 
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forced on a cast steel sleeve, about which the chain runs, the 
sleeve being the part mentioned above, which is bronze bushed. 
It is claimed that the strain in both strands of the closing 
chain fs automatically equalized at all times by the passing of 
the closing chain over a saddle in the top pivot head instead 


of using two independent chains independently fastened. All 
parts of the grab except the closing wheel on which the closing 
rope runs are steel castings, and the tips or points for the shell 
segments or blades are made of manganese steel. These 
grabs are regularly bronze bushed throughout. 


The McNab Marine Register and Indicator. 

This instrument is designed to show in any part of the 
vessel where it is installed the exact manner in which the main 
engines are running, whether ahead, astern, at slow or full 
speed, etc. It has been evolved to eliminate the human risk 
which always exists where orders must be passed along from 
one to another by indirect methods of communication. The 
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ASTERN AHEAD 


PATENTS PENDING 
TNU.S. AND, 
FOREIGN COUNTRIES 


THE MC NAB 
INDICATOR Co. 
BRIDGEPORT, CONN. 
USA. 


instrument is very simple, consisting merely of a tube of iron 
with an air agitator at one end at the engine and a small 
piston at the other. The agitation of the air in this tube by 
the revolution of the shaft sends the piston up and down and 
moves the small indicator piston and register up and down. 
The engine of the ship cannot move without operating the 
agitator. The latter operates the small piston at the ahead 
or astern dial, causing the piston in the dial to rise and fall 
at each revolution. Its action begins with the first revolution 
of the propeller and continues as long as the engines are in 
operation, and shows the speed at which the engines are turn- 
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ing. The indicators can be placed at various points throughout 
the ship, wherever advantageous, and it is claimed that ex- 
cellent results have been obtained even when the instrument 
was installed as far away from the engine as 1,000 feet. This 
device is manufactured by the McNab Indicator Company, 
Bridgeport, Conn. 


Zynkara. 


Zynkara is a solution of metallic zinc designed for use in 
marine boilers to supersede the use of metallic zinc plates to 
prevent pitting and corrosion. Since Zynkara is applied in solu- 
tion it immediately distributes itself throughout all parts of the 
boiler, and thus is equally effective on each part of the boiler 
surface; whereas when metallic zinc plates are used they only 
give adequate protection to neighboring parts of the boiler. It 
is claimed that this compound reacts directly on the feed 
water of the boiler, preventing any chemical, and therefore any 
magnetic, action in the boiler, also destroying all oily matters 
which pass over from the cylinders, therefore preventing the 
deposit of such impurities on the furnace crowns and other 
dangerous parts of the boiler. It is also claimed to remove 
scale from boiler surfaces and replace it with a thin shell-like 
enamel or coating which is continually being thrown off and 
again being replaced, thus reducing time and cost of cleaning 
boilers to a minimum. Since Zynkara can be applied to a 
boiler daily while the boiler is in operation the engineer can 
always be sure that his boiler is protected; whereas, if metallic 
zinc plates are used they can only be renewed in port and may 
have become so corroded and covered with scale before port 
is reached as to have become practically useless. The com- 
pound is manufactured by the Zinkara Company, Ltd., New- 
castle-on-Tyne. 


Sturtevant Electric Forge Blower. 


The Sturtevant electric forge blower, manufactured by the 
B. F. Sturtevant Company, Hyde Park, Mass.. is composed 
of a pressure fan of the multi-vane type inclosed in a pressed 
steel plate casing driven by a direct-connected electric motor 
built to operate from electric lighting circuits. The particular 
features of this blower set are compactness and high efficiency, 
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which it is claimed have been secured owing to the use of the 
multi-vane type of fan wheel. The principle on which this 
wheel is constructed is that of using many narrow blades in 
conjunction with a large air inlet. The illustration shows the 
installation of one of these sets connected to two forges. It is 
claimed that the same advantages can be gained by using in- 


International Marine Engineering 


223 


dividual blowers in forge work as can be obtained by using 
individual motors in driving machine tools, etc. 

The blowing set weighs 35 pounds, measures 1414 inches 
from the floor to the top of the fan case, and to inches from 
the inlet of the fan to the outside end of the motor shaft. It 
can be installed to suit the requirements of individual cases as 
to location, etc. 

The company claims that with this blower connected to a 
forge with a tuyere area of 1.5 square inches, a 2-inch, round, 
soft steel bar can be brought to a welding heat in 4 minutes 
and a I-inch bar in 2% minutes. 


Glyco Bearing Metal. 


Glyco is a scientifically-made bearing metal, which is de- 
signed to replace the tin white metal composition commonly 
used for lining bearings. Bearings lined with tin and bronze 
alloys have been satisfactory practically, but they have the 
commercial drawback of being far more expensive than a lead 
base alloy, and are subject to violent fluctuations in price ac- 
cording to the market. It was in the search for a lead base 
alloy having equal or superior properties to tin base metal and, 
at the same time, the advantage of cheapness, that Glyco was 
invented. Tests of this metal in comparison with a high tin 
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alloy have shown that both metals stood about the same pres- 
sure per square inch, namely, up to 700 pounds in duration 
tests and 900 to 1,000 pounds in short runs. Glyco was shown 
to have a superior and very high uniformity and homogeneity. 
It also gave a 15 to 30 percent lower friction curve than the 
high tin alley. The tests also showed that in case of lack of 
oil Glyco will not melt out quickly, as does the tin alloy, but 
will only stick to the journal without damaging it; and, 
further, that this occurs at a higher temperature than that 
which causes the melting of the high tin alloy. 

The illustration shows the main bearing of a marine engine 
shaft equipped with Glyco metal and the Glyco patented skele- 
ton construction. The skeleton consists of a No. 10 per- 
forated and tinned soft steel sheet. If desired the skeleton 
may be made out of bronze instead of soft steel. A special 
feature of this bearing is the water-cooling device. The cored 
channels and water-jackets generally used are done away with, 
and a pair of copper tubes, %4 inch outside diameter, are in- 
serted in grooves in the cast iron bearing surface. The skele- 
ton protects the tube from possible injury. When the Glyco 
is poured in, the tubes are firmly embedded in the liner, and 
the cooling device is thus brought near the surface bearing. 

Glyco metal is being placed on the market by Joseph T. 
Ryerson & Son, Chicago. 
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Ashcroft Combination Valve Grinder. 


The Ashcroft combination valve grinder has been designed 
to meet the demand for a handy, light, compact and durable 
tool for service on automobiles, motor boats, etc. Leaky valves 
on a gas engine mean poor compression, inability to start the 
motor on a spark, greater fuel consumption and loss of power 
and efficiency. The necessity for having an efficient tool to 


ee 


grind valves is therefore apparent, and it is claimed that this 
grinder, because of its unique action, insures a means of 
grinding valve seats smoothly and absolutely true. The action 
peculiar to this grinder is an oscillating one, with the arc of 
oscillation gradually advancing to the right, which prevents the 
cutting of grooves. The tool can also be used as a breast 
drill or ratchet. It is being marketed by Manning, Maxwell & 
Moore, 85 Liberty street, New York. 


Apprenticeship Certificates. 


Manufacturers are always looking out for some means of 
awakening ambition and inspiring better and more faithful 
service on the part of their employees, especially of the 
younger men who are trying to learn the business. One of the 
best aids for this purpose which has recently come to our 
attention is the apprenticeship certificate given by the Bantam 
Anti-Friction Company, Bantam, Conn., makers of ball and 
roller bearings of all types, to the boys in their shops who have 
served their full three and one-half years’ apprenticeship. The 
certificate states that “The recipient has duly served his full 
term as an apprentice in the machine shops of the above com- 
pany, and has had all instructions possible in the operation of 
lathes, milling machines, drills, shapers, grinders, tool making, 
bench work and other practice usually found in machine-shop 
work. We can safely recommend him as a good and worthy 
machinist, reliable and conscientious in all of his work.” 

It is needless to say that a certificate of the above character, 
signed by the president and manager of the company, is a thing 
to be highly valued by the apprentice, and the company states 
that it has proved a very good incentive for work and some- 
thing which the young men appreciate very much. - 


The Star Condenser Packing Tool. 


A marked reduction in the time required for the packing 
of condenser tubes may be made by the use of the tool shown 
in the illustration. In its construction the straight portion of 
the pointed center which telescopes in the body of the tool is 
of the same diameter as the condenser tube. When using the 
tool one end of the packing which has been cut to the proper 
length to fill the stuffing-box is pushed to the bottom of the 
box and given about one-half turn around the tube. The tool 
is then placed against the end of the tube, the helical spring 
allowing the outer shell to slide to the bottom of the box. The 
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free end of the packing is then passed under the lip of the outer 
shell, and the tool is turned by a breast drill, brace or cross 
handle, and the packing automatically packs itself in the box. 

On the United States cruiser Pennsylvania 1,200 tube ends 
were packed in five and one-half hours. Condensers have 
been packed with this tool and a water pressure of 5 feet head 
put on before the glands were screwed up without showing a 
leak. It is made for all sizes of tubes by Matteson & Drake, 
24-26 Stone street, New York City. 


The Caskey Compressed Air Valve. 


The illustration shows a valve which was originally de- 
signed for hydraulic use and: developed under a pressure of 
10,000 pounds per square inch. This valve has been found to 
be equally effective at low pressures and has been adapted to 
compressed air pipe lines. The valve has a straight-through 
opening equal to the area of the hose with no change of 
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direction, so that there is no opportunity or tendency to choke. 
An adjustable sealing plug, which automatically takes up any 
slight wear, serves to keep the valve tight under all pressures. 
As the packing is not exposed it is claimed to be practically 
indestructible. These valves are made of manganese bronze 
in all sizes, from %4 inch to 3 inches, by the Caskey Valve 
Company, 99 John street, New York. 


Howdens’ Forced Draft System on Dredgers. 


One factor which it is claimed has had much to do in bring- 
ing about the unusual results in economy and efficiency ob- 
tained with the two Bombay reclamation dredgers Jinga and 
Kalu, descriptions of which can be found in the May, 1909, and 
current issues of INTERNATIONAL MARINE ENGINEERING, is the 
installation of Howdens’ patent system of forced draft in con- 
nection with the boilers. This system of forced draft has 
been widely adopted by the leading steamship companies of the 
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world for a good many years, but it has not been adopted to 
any extent in dredgers. It is claimed that the unusual ad- 
vantages which this system entails in the way of increased 
economy of fuel and increased steaming power of the boilers 
would be even more marked in the case of dredgers where the 
load is fluctuating and where specially heavy demands for 
steam are occasionaly required. This system is installed by 
James Howden & Company, Glasgow. 


Effect of Wireless Induction upon Lamps. 

A recent complication in the electric lighting of ships was 
introduced with the wireless telegraph. It was observed that 
the high induction of the wireless had a serious effect upon 
the lamp renewal expense of the Graham & Morton Trans- 
portation Company, and extensive tests were made by them 
to find a lamp for service with this high induction. 

Twelve different makes of lamps were tested, among them 
the Sterling Special, a spiral filament type, made by the 
Sterling Electrical Manufacturing Company of Warren, Ohio. 
Three lamps of each make were tested, each being subjected 


to the high induction for one hour. Eleven of the twelve types 
of lamps tested failed to withstand this severe test. The fila- 
ment of each type would spread, hit the glass and blow out. 
At the end of the test it is claimed that all three of the 
Sterling special lamps were burning and were in perfect con- 
dition. On board ship the Sterling special lamp has now, 
besides the advantage of 16 candle power in all directions, 
the additional advantage above referred to. 


PERSONAL. 


Frank McMunrpir, superintendent of the American Blower 
Company’s Detroit plants since about 1894, has resigned, his 
resignation taking effect March 31. After a short pleasure trip 
he will take the general superintendency of the Clarage 
Foundry & Manufacturing Company, of Kalamazoo. Mr. 
McMurdie was one of the oldest employees of the American 
Blower Company, having entered their employ in 1883. 


Watter M. McFarranp, who has been associated with the 
Westinghouse Electric & Manufacturing Company since Jan. 
I, 1899, has resigned to accept an official position with the 
Babcock & Wilcox Company. Mr. McFarland has occupied 
the office of acting vice-president for the Westinghouse Elec- 
tric & Manufacturing Company for a period extending over 
ten years. In this capacity he has had official supervision of 
the large contracts of the company, as well as being the ad- 
visory head in all the co-operative movements of the company 
with the associated Westinghouse companies involving litera- 
ture, advertising and exhibition work. Mr. McFarland was 
born in Washington, D. C., in 1859. His education was re- 
ceived in the public schools of Washington, the preparatory 
department of Columbia University and the United States 
Naval Academy. He entered the latter institution as a cadet 
engineer in 1875, and in 1879 was graduated second in his class. 
In 1881 he was commissioned as assistant engineer; in I89I as 


past assistant engineer, and in 1898 as chief engineer. After 
having had wide experience in sea service, he was detailed for 
service in the Bureau of Steam Engineering in 1882, From 
1883 to 1885 he was detailed from the navy as assistant pro- 
fessor of mechanical engineering at Cornell University, and 
during the years 1885 and 1886 he was occupied with the in- 
spection of machinery then building, and with work on pre- 
liminary design for proposed vessels. From 1889 to 1894 he 
was again attached to the Bureau of Steam Engineering. This 
experience, together with his experience in the affairs of the 
Westinghouse Electric & Manufacturing Company, admirably 
fit him for the duties which his connection with the Babcock & 
Wilcox Company will impose upon him. Mr. McFarland was 
vice-president of the American Society of Mechanical Engi- 
neers in the year 1907, and at the present time is vice-president 
of the Society of Naval Architects and Marine Engineers. 


TECHNICAL PUBLICATIONS. 


The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1910. Size, 8!4 by 5% inches. Pages, 792. 
London, 1910: The Directory Publishing Company, Ltd. 


This useful directory has now reached its eighth year of 
publication, and the present edition has been thoroughly re- 
vised and brought up to date; an addition of some fifty pages 
being made. The publishers have devoted an immense amount 
of care in making the particulars given as accurate and up to 
date as possible, and also in arranging the book to facilitate 
reference to any vessel, owner or builder, with a minimum of 
trouble. By means of this Directory one can instantly secure 
particulars of the output, personnel and vessels of any ship- 
builder or marine engineer; the personnel, fleet and important 
details concerning the vessels of the shipowners. The per- 
sonal and boat index enable instant reference to the leading 
men in the shipowning and building worlds, and also their 
vessels. The usefulness of the book is undoubted, and we 
imagine it to be indispensable in a large number of offices. 


Marine Engine Indicating. By C. S. Linch. Size, 6 by 9 
inches. Pages, 163. Numerous illustrations and supple- 
mentary folding plates. Boston, 1910: American Steam 
Gauge & Valve Manufacturing Company. Price, $2. 


This book will be heartily welcomed by marine enginees, as 
it is a thoroughly practical book, written exclusively for marine 
work. It is not filled with page after page of theoretical mathe- 
matical work, but has reduced the theoretical consideration to 
the smallest practical limits, and has given page after page of 
practical data taken from various marine engines under almost 
every condition of service. It is true that the book is incom- 
plete in that it considers only one type of indicator, and that 
the one manufactured by the publishers of the book, and to 
this extent it is, of course, in the nature of a catalogue. 

The space taken up by the description of the instrument and 
method of handling it is, however, comparatively small, and 
is confined to the first chapter. The remaining three chapters 
take up, respectively, the computation and combination of 
diagrams, modern marine engine practice, from a single-cylin- 
der to a four-cylinder, triple-expansion engine, and the con- 
struction and use of valve diagrams. Nearly 75 pages are 
taken up with reproductions of actual cards with the tabulated 
data obtained from them. This series of diagrams is repre- 
sentative of modern marine engine practice, and the data are 
sufficiently complete to enable a thorough analysis to be made. 
Some valuable plates of large size are also included in the 
book, which show the construction of valve diagrams, com- 
bined indicator diagrams as well as a sectional drawing and 
the general arrangement of a triple-expansion engine showing 
the indicator reducing motion, ete. Tables of hyperbolic and 
common logarithms of numbers from 1 to 1,000 are also 
included. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
1D, (C; 


946.659. DEPTH-REGULATING MECHANISM FOR MOVING 
VESSETS GREGORY CALDWELL DAVISON, OF QUINCY, 


Claim 1.—A depth regulating mechanism for moving vessels having a 
movable element subjected to the pressure of the water of submergence, 
in combination with a float displacing a heavy liquid and connected to 
move the movable element against the said pressure, a depth-controlling 
rudder, and connections from the movable element to the rudder. Four 
claims. 


oe TORPEDO BOAT. HUDSON MAXIM, OF NEW YORK, 
Wo Wo 

Claim 1.—The herein described process of launching automobile tor- 
pedoes from a tube within which they are immersed in water, which 
consists in utilizing the combined action of the propellers of the same 


and the expansive force of the escaping motor fluid acting upon the 
torpedoes at their rear to impart the launching movement thereto. Four 
claims. 


947,921. SUBMARINE VESSEL. 
PORT, CONN. 

Claim 1.—In a submarine vessel, a hull, and an air-tight compartment 
arranged centrally therein and having partitions to divide it into storage 
compartments and an intermediate diving or mine-planting compartment, 
the center of volume of which is arranged in vertical alinement with 


SIMON LAKE, OF BRIDGE- 


the center of gravity and center of buoyancy of the vessel, a launching 
tube arranged and opening within said diving or mine-planting compart- 
ment, and means to supply compressed air to said diving or mine-plant- 
ing compartment to exclude the water therefrom during the time said 
tube is open. Fourteen claims. 


947,230. MOORING FOR MINE-ANCHORS, ETC. CHARLES R. 
GABRIEL, OF NEW YORK, N. Y., ASSIGNOR TO E. W. BLISS 
COMPANY, OF BROOKLYN, N. Y., A CORPORATION OF WEST 
VIRGINIA. 

Claim 1.—The combination with a buoyant mine, an anchor therefor, 
and a mooring cable, of means applied to the anchor for engaging the 
cable to connect the anchor and mine through a required length of cable, 
means for operating said engaging means before the descending anchor 
strikes bottom, and means for rendering said operating means inoperative 
until the anchor is submerged to a prescribed depth. Fifteen claims. 


947,624. DREDGING APPARATUS. _ JOHN OSTERVOLD, OF 
WESTPORT, ORE., ASSIGNOR OF ONE-HALF TO JOSEPH R. 
BURKE, OF CATHLAMET, WASH. ‘ 

Claim 1.—In dredging apparatus, spaced supports, a series 
of floats arranged between said supports, an endless, _ flexible 
band arranged between said supports, means for operating said band, 
pulleys for guiding the upper run of said band, and connections between 
the pulleys and said floats, the lower run of said band being arranged 
to move in contact with the obstruction to be removed. Three claims. 


950,242. DUMPING SCOW. WILLIAM W. ROBINSON, OF 
PHILADELPHIA, PA., ASSIGNOR OF ONE-HALF TO JOHN H. 
MATHIS, OF PRIMOS, PA. Re ; ; 

Claim 3.—A scow having a central opening divided into a plurality of 
compartments connected below the water line for no load; the forward 


wall of the forward compartment being forwardly inclined toward the 
bottom of the scow, and each of said compartments being provided with 
a swinging bottom. Four claims. 


950,860. SHIP CONSTRUCTION. 
SOUTH ORANGE, N. J. 

Claim 7.—In a device for relieving a ship’s hull from skin-friction, 
means for interposing a stratum of air between the bottom of said hull 
and the water and means for equalizing the pressure of air throughout 
said bottom. Fourteen claims. 
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British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C,, London. 


1,447. REDUCING THE WATER FRICTION OF SHIPS AND 
BOATS. TT. O. SMITH, SOUTHAMPTON. 

It is known that if, by external means, together with the motion of 
the vessel, air can be introduced between the skin of the vessel and the 
water normally in contact with it there will be a consequent reduction 
of the resistance due to fluid friction and a corresponding increase of 
speed. This invention consists in arranging the plating or the planking 
in conjunction with the framing so that the outer surface, from a point 


Ss 


just above the usual line of flotation downwards, presents to the water 
a series of inclined surfaces with corresponding notches or sens 
arranged at right angles. At a low speed the water will eddy round the 
steps. At a higher speed the cavitation behind the steps induces air to 
descend the notch from above the water line and take the place of the 
water, which ceases to form an eddy and flows more evenly from plane 
to plane. 


3.084_ANCHORS. H. G. TAYLOR, WOLVERHAMPTON. 

By making the anchcr as shown, that is, with the two arms and 
the wing plate separately from one another to form the head, and 
secured to the shank by the wing plate and wedge, the parts can very 
readily be forged or made as sound steel castings, and there is very 
little work in fitting them together. : 


4,152. AN APPARATUS FOR LOCATING SOUNDS IN THE 
BS Ie IN FOGGY WEATHER. H. A. J. RANG, NEWCASTLE- 
N- 0 


The instrument comprises a pear-shaped plane or interceptor having 
on each side a trumpet and transmitting pipe and rotatively mounted on 
a standard. The pipes at their other ends have resonance boxes 
secured to a frame adapted to hold the boxes to the ears. When it is 


desired to locate a sound the eyes are shut to sharpen the sense of 
hearing and the apparatus slowly rotated until the sounds are of equal 
volume. ‘This determines the position of the source, which will be in 
line with the intercepting part. 


9,058. APPARATUS FOR CONVEYING DIRECTIONS FROM 
THE LAND TO SHIPS IN RIVERS, HARBORS AND THE LIKE 
DURING FOGGY WEATHER. J. ORLAY, TEMSCHE, BELGIUM, 

The invention has for its object to facilitate the navigation of ships 
when passing out of rivers, harbors, etc., during foggy weather, and 
comprises a rope or the like carried, over a pulley arranged on the ship, 
to a bicycle, automobile, etc., running near the course at the same speed 
as the ship, and reels or drums carried by the vehicle, through the rota- 
tion of which in the one or the other direction the cable is wound off 
one drum and on to the other, so that directions as to the course to be 
followed may be constantly conveyed from the land to the ship. 


10,052. MEANS FOR JOINING THE ENDS OF SUBMARINE 
OR OTHER TELEGRAPHIC AND LIKE CABLES. J. F. DYSON, 
MANCHESTER. 

The invention relates to a device by which the ends of the cable can 
be easily and quickly prepared for joining and be held securely in posi- 
tion during the joining on at other times. The device is made in two 
parts, one, acting as a base and the other as a cover, upstanding slotted 
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lugs forming part of the base to support the ends of the cable. Flanged 
collars are located between the lugs and are mounted on the cables, and 
to these the armouring can be secured, such collars preventing longitudi- 
nal displacement of the cable ends and also rotary movement. 


11,581. RESERVE PROPELLERS FOR STEAM AND OTHER 
POWER-DRIVEN SHIPS. C. WILLSON, GREAT GRIMSBY. 

The invention consists mainly in the arrangement of a water-tight 
chamber in any suitable position adjacent to the main propeller and sur- 
rounding the propeller shaft so that a reserve propeller may be secured 
to the shaft when desired, the chamber being adapted to be thrown open 
to the sea. In case of a breakdown of the main propeller, the chamber 
is entered by way of a manhole and the reserve propeller fastened to 
the old shaft or to a new tail shaft, a piece of the old tail shaft being, 
if necessary, sawn off to allow fitting the reserve shaft. Then, after re- 
moving all the supports of the reserve propeller, the bolts securing the 
side plates to the plates of the vessel are removed. The chamber is 
then vacated and the manhole closed up. The temporary retaining means 
are then loosened and the side plates fall away and may either be 
allowed to drop into the sea or be hauled on board. 
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A 
BULK-OIL STEAMSHIP J. A. CHANSLOR, 


There has just been completed at the yards of the Newport 
News Shipbuilding & Dry Dock Company, Newport News, 
Va., for the Associated Oil Company, of San Francisco, Cal., 
the large bulk-oil carrying steamship J. A. Chanslor. The 
Chanslor is the second large oil carrier built by the Newport 
News Company for the Associated Oil Company for service on 
the Pacific Coast, the other being the W. S. Porter, a vessel of 
about the same capacity, built in 1906. Both the vessel and her 
machinery have been built to class roo-A-1 Lloyds, under spe- 
cial survey, and in construction, equipment and outfit represent 


by an oil-tight centerline bulkhead, thus making twelve separate 
oil-carrying compartments. In addition, on each side of the 
vessel, in the wing space outboard of the expansion trunk, there 
is One compartment arranged for carrying oil in summer. 
There are also settling tanks built into the hull on each side 
of the boiler room. The pump room is located between the 
oil tanks and the boiler room, and is separated from the 
former by a cofferdam two frame spaces in width. A dwarf 
cofferdam is fitted at the forward end of the oil tanks. There 


is a double bottom forward between the forepeak and the oil 


FIG. 1.—VIEW ON THE MAIN DECK OF THE do fc 


the highest type of bulk-oil carrier. 
are as follows: 


The principal dimensions 
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On 23 feet draft the vessel has a deadweight carrying cap- 
acity of about 6,600 tons. 

The general arrangement of the vessel is well illustrated on 
the accompanying deck plans and her general appearance by 
the accompanying photographs. From them it will be seen that 
in common with the majority of bulk-oil carriers the machinery 
is located at the stern of the vessel, and the body of the vessel 
is given over to the oil tanks. Of the latter there are five-cargo 
tanks, each sixteen frame spaces in length, and one fuel-oil 
tank 10 frame spaces long, all of the tanks being sub-divided 


CHANSLOR. 


tanks, and one is also fitted aft of the after cofferdam under 
the pump room and machinery spaces. The forepeak tank 
and double bottom forward are arranged to carry either fresh 
water or water ballast; the afterpeak and the double bottom 
aft are arranged to carry fresh water. The space between the 
collision bulkhead and the forward oil compartment is ar- 
ranged for carrying general cargo, there being complete lower 
and main decks in this space, the whole being fitted with cargo 
battens and close ceiling fitted on the tank top. Cargo space is 
also provided in the tween deck space outboard of the ex- 
pansion trunk forward and aft of the summer tanks, 

The vessel has a raised forecastle, open bridge and an en- 
closed poop. It is schooner rigged with three pole masts, 
each mast having cargo booms attached and fitted with stay- 
sails and trysails. There are three booms on the foremast, 
two on the mainmast and one on the mizzen, the boom on the 
latter being used for handling engine-room weights. 
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The construction of the vessel in way of the oil tanks is in 
general what may be called standard for bulk-oil carriers of 
the larger type. The side frames are channels extending from 
the keel to the main deck, where they are cut and angle-frames 
fitted between the main and upper decks. Web frames 20 inches 
wide are spaced four frame spaces apart, and there are three 
side stringers and two keelsons on each side of the centerline. 
All beams are channel section. An unusually large expansion 
trunk is fitted for the full length of the oil tanks. It is 24 
feet wide, and extends from the main deck to 3 feet 9 inches 
above the upper deck, the effect of this being to materially in- 
crease the range of stability. The raised trunk has been very 
advantageously used for the running of the oil discharge 
piping on top of the trunk, and all conduit, etc., has been run 
along its sides. The piping on top of the trunk is all pro- 
tected by galvanized ribbed plates, these plates also forming 


runways from the bridge forward and between the bridge and 
poop, thus obviating the necessity for fitting a flying bridge. 

Accommodations for the officers and crew are very com- 
plete. Amidships, in a steel house on the bridge deck, are 
located the dining saloon with attached pantry, the captain’s 
stateroom, office and private bath, a spare room, staterooms 
for deck officers, also an officers’ bath and two separate toilets, 
On the upper bridge deck is a teak house containing separate 
wheel room and chart room, access to which is obtained by 
enclosed stairs from the passages in the bridge house. 

The dining saloon, captain’s quarters and spare room are 
paneled in mahogany; the wheel house and chart room in teak, 
and the other quarters are finished in oak. Leather uphol- 
stered seats are provided in the majority of the rooms; folding 
lavatories in the captain’s and spare rooms, and a brass bed 
in the latter. In the pantry there is a steam table and a coffee 
urn, in addition to other customary outfit. 

The forward end of the upper bridge deck is enclosed 
to form a navigating bridge, the front and ends being fitted 
with sash, thus forming a very efficient wind shield, as is well 
illustrated in Fig. 2. A flying bridge is also fitted at the level 
of the top of the wheel house. 

A stateroom for the chief engineer and a wireless room are 
located in a steel house on the poop deck; the chief engineer’s 
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room being finished in paneled quartered oak. Quarters for 
the other engineers and for the other members of the crew 
are located under the poop deck, those for the engineers being 
finished in oak, the bulkheads in all cases being of steel. A 
bath room for the engineers is provided. There is a mess 
room for the engineers and officers, and a separate mess room 
for the crew. The galley is located at the forward end of the 
poop and has a steel skylight over. Steel skylights, with 
hinged shutters, are also fitted at the sides of the engine and 
boiler casings on the poop deck to light the passages below. 
An idea of the whole general high-class character of the 
vessel may be obtained from the fact that the whole of the 
poop deck is laid with a calked deck of teak. 


DECK MACHINERY. 
A refrigerating plant for the ship’s provisions is provided, 


n.deck aft of 
the engine room, and a 2-ton ammonia compression machine, 
supplied by the Vulcan Iron Works, of San Francisco, Cal., is 


the cold-storage rooms being located on th 


‘the rooms. 


provided for circulating the brine through 
There is a very elaborate electric plant provide 
three generating sets of 5,714 and 10 kilowatts capacity, respec- 
tively. These are all direct-connected sets of the General 
Electric Company’s make and are located in a separate room 

abreast the engine casing on the main deck. A 14-inch search- 
light is located on the flying bridge. 

The steam-steering gear is of the Hyde screw-gear type, hav- 
ing an engine with 8-inch by 8-inch double cylinders controlled 
by hydraulic telemotor from the wheel house, the flying 
bridge and also at the engine itself. Auxiliary hand gear is 
also fitted with steering wheels located above the poop deck. 
In addition there is an emergency gear by means of which 
the vessel may be steered through the medium of the after 
steam capstans, the shafts of which are extended through to 
the upper deck and provided with drums for this purpose. 

There is a Hyde steam windlass for handling the Baldt 
stockless anchors, the windlass being located on the forecastle 
deck and the engine on the deck below. The latter also drives 
a steam capstan which is located on the forecastle deck. On the 
poop deck there are fitted two Hyde warping capstans, which 
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“are operated by a double 8-inch by 8-inch engine. There are 
also fitted two Hyde compound geared 8-inch by 10-inch 
winches, which are used for warping purposes. It will be seen 
from this that there are abundant facilities for warping and 
mooring the vessel, a special feature having been made of this 
point and an unusual number of large, heavy bitts and chocks 
provided. These were necessary to suit the exigencies of the 
trade in which the vessel will be employed, there being strong 
wind and tide conditions to contend with. 
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boats, bituminous covering on all exposed steel decks, and an 
engineers’ workshop. The latter has a 20-inch by 14-inch lathe, 
a 22%-inch drill press and a No. 2 Northampton double emery 
grinder, all the tools being driven from line shafting, the 
power for driving being derived from a 7%4-inch horsepower 
electric motor supplied by the Richmond Electric Company. 


PUMPING SYSTEM. 
The pumping system of an oil ship is necessarily a very im- 
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FIG. 


There is also a Providence towing machine of the Shaw- 
Spiegle type, 16 inches by 16 inches, for handling 1,800 feet of 2- 
inch diameter towing hawser. The winches, windlass, capstans 
and steering gear were all furnished by the Hyde Windlass 
Company, and the towing machine by Williamson Brothers 
Company. 

Among special features not generally fitted on cargo 
steamers, but which are fitted on the Chanslor, are wireless 
telegraphy, installed by the United Wireless Company, a 
Nicholson ship log, telephone system between pilot house and 
engine room, Welin quadrant davits for handling the life 
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3.—DECK PLANS OF THE J. A. CHANSLOR. 


portant feature. That of the Chanslor is very elaborate. For 
the cargo oil system there are two Dow horizontal, duplex out- 
side-packed plunger pumps, 16 inches by 14 inches by 18 inches, 
and for the ballast system one similar pump, 12 inches by 10 
inches by 12 inches. The cargo oil suction system consists of 
a 12-inch main on each side of the vessel, with 1o-inch branches 
to each cargo tank and 6-inch branches to each settling tank. A 
separate 6-inch suction is fitted to each fuel oil tank, and a 
6-inch equalizing valve is also fitted in the center-line bulk- 
head between each pair of oil tanks. Each cargo pump is 
arranged to discharge separately or in combination into an 
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8-inch discharge belt main, which runs along the top of the 
expansion trunk, the two lines being connected at the for- 
ward end with a valve between. This main discharge ex- 
tends on both sides to the after end of the poop and has 
8-inch branches at three different points for connection to the 
discharge hose. Six-inch branches are also taken out of the 
main for discharging back into each tank. The discharge is 


so arranged that either pump can discharge into one side of 
the main or the other, and division valves are fitted so that 
one pump can work at a heavier pressure than the other. 

The discharge system is so arranged that it may be used 
By-pass arrangements 


as a suction of either or both pumps. 
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the sea also, and to discharge overboard, to-all oil tanks on 
deck or to the fire main. 

On the lower deck forward of the oil tanks is located a 
Dow horizontal duplex, piston type pump, 5% inches by 434 
inches by 5 inches, with suctions from the sea, the fore peak, 
the forward double bottoms and forward hold, and discharging 
overboard and into the fire main. 

The after cofferdam is arranged for flooding from the 
sea, and it, together with the pump room, bilges in fire and 
engine rooms, after peak, and after double bottom tanks, are 
drained through a manifold in the engine-room to which the 
donkey pump and the engine bilge pump are connected. 


FIG. 4.—THE CHANSLOR IS PROPELLED BY ONE THREE-CYLINDER, TRIPLE-EXPANSION ENGINE, a 


are provided so that any tank on one side of the ship can be 
emptied and discharged into any tank on the opposite side, 
overboard, or through the suction system. All oil piping is 
standard black-wrought steel pipe with cast iron screwed 
flanges, and the valves are Crane cast iron gate valves. The 
suction system was tested to 125 pounds pressure, and the 
discharge system to 250 pounds pressure. Each oil tank is 
fitted with a 214-inch air pipe lead into the masts. 

A No. 3 Monogram Sturtevant electric exhauster is pro- 
vided for drawing the gases from the oil tanks through the 
suction system and for ventilating the pump room. The motor 
for this fan is located in a special motor room, the fan being 
located on an extension shaft above the pump room. 

There is a separate water ballast system with 8 inches suction 
to each tank, the ballast pump being arranged to draw from 


PROPELLING MACHINERY. 

As before stated, the propelling machinery is located in the 
stern of the vessel. It consists of one three-cylinder, triple- 
expansion engine, four main boilers of the Scotch type, and 
one vertical donkey boiler. The cylinders are 24% inches, 40 
inches and 68 inches diameter, respectively, with a common 
stroke of 48 inches, and are arranged in the usual order with 
the high pressure forward. A separate liner is fitted in the 
high-pressure cylinder. Piston valves are fitted on the high- 
pressure and medium-pressure cylinders and a double-ported 
slide valve on the low-pressure, the medium-pressure and 
low-pressure valves having balance cylinders. All valves are 
worked by Stephenson double-bar link motion. Steam re- 
versing gear of the direct-acting type with a steam cylinder, 
14 inches by 20 inches, is fitted on the back of the engine. All 
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pistons are cast iron of box section, fitted with bull and snap 


rings. Tucker’s metallic packing is fitted to all piston rods 
and valve stems. An Aspinall governor is fitted to the main 
engines. 


The piston rods are steel, secured to the pistons and cross- 
heads in the usual manner, with taper end and nuts. The 
cross-heads are of forged steel, with double cast iron slippers, 
having white metal wearing surface. The connecting rods 
are forged steel, 9 feet between centers, forked at the upper 
end to suit the cross-head, with gudgeon and crank pin boxes 
of cast steel lined with white metal. 

The crankshaft is 143g inches diameter, built up with steel 
shafts and pins and cast steel webs, and is made in two sec- 
tions. The sequence of cranks is high-pressure, medium- 
pressure and low-pressure. 

The bedplate is cast iron of box section, made in three sec- 
tions with six main bearings. The main bearings are cast 
steel, lined with white metal, the bottom half being provided 
with water circulation. The housings are cast iron of box 
section, those in the rear being of the inverted Y-type. Sep- 
arate cross-head guides, with water circulation, are fitted on 
both front and back housings. A steam turning engine, with 
single 8-inch by 6-inch cylinder, is fitted on the after port 
housing. 

The thrust bearing is of the horseshoe type, having bearings 
at each end and fitted with 12 cast iron shoes provided with 
water circulation. The thrust shaft is 143g inches diameter, 
and the propeller shaft is 147% inches diameter, fitted with a 
composition sleeve the full length of the stern tube. Long 
composition bearings, lined with lignum vite, are fitted at each 
end of the stern tube. 

The propeller is a four-bladed sectional one, with cast iron 
hub and manganese bronze blades. It is 17 feet diameter, 
with 17 feet pitch, and a developed blade area of 103 square 
feet. 

AUXILIARY MACHINERY. 


The condenser and all auxiliaries are independent of the 
main engine. The condenser has a cast iron cylindrical shell, 
with composition tube plates and 34-inch Admiralty metal 
tubes, which give a cooling surface of 3,594 square feet. Wa- 
ter is circulated through the condenser by means of a centri- 
fugal pump of the Newport News Shipbuilding & Dry Dock 
Company’s own make. It has a cast iron shell and composition 
runner, has 12-inch suction and discharge and is driven by a 
8-inch by to-inch single cylinder vertical slide valve engine. 
The main air pump is a vertical twin beam, single-acting 
Blake & Knowles pump, 9 inches by 20 inches by 12 
inches. For port use there is also an auxiliary air pump, 
7% inches by 14 inches by 10 inches, of the Simplex, 
double-acting, featherweight type, supplied by the Blake & 
Knowles Steam Pump Works. All other steam pumps were 
supplied by the George E. Dow Pumping Engine Company, of 
San Francisco, the engine-room pumps comprising the fol- 
lowing: 

Two main-feed pumps, horizontal, duplex, outside-packed 
plunger type, Io inches by 6 inches by 10 inches. 

One donkey boiler feed, horizontal, duplex, outside-packed 
plunger type, 7%4 inches by 3% inches by 6 inches. 

One fire and bilge pump, horizontal, duplex, piston type, 
Io inches by 6 inches by 10 inches. 

One engine bilge pump, horizontal, duplex, piston type, 6 
inches by 5 inches by 6 inches. 

One fresh-water pump, horizontal, duplex, piston type, 6 
inches by 4 inches by 6 inches. 

One sanitary pump, horizontal, duplex, piston type, 6 inches 
by 4 inches by 6 inches. 

Two evaporator feed pumps, horizontal, duplex, piston type, 
4¥2 inches by 234 inches by 4 inches. 
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Other engine-room features consist of a Reilly multi-coil 
feed heater of the closed type, and a Railton-Campbell grease 
extractor. There is also an evaporating and distilling plant, 
consisting of one 20-ton and one 12-ton Reilly evaporators and 
a 2,000-gallon distiller. 

The boiler plant is of very liberal proportions, there being 
four main boilers, each 13 feet 6 inches diameter by 12 feet 
long, built for a working steam pressure of 200 pounds. Each 
boiler has three 41-inch Morison corrugated furnaces, with 
separate combustion chambers, and has 263 3-inch tubes, giy- 
ing a total heating surface of 8,320 square feet. Each main 
boiler has a steam drum 36 inches diameter by 6 feet long. 

The donkey boiler is a vertical one, 5 feet in diameter by 
to feet high, with a submerged head. It has 169 2-inch tubes, 
435 square feet of heating surface, 14.25 square feet of grate 
surface, and was designed for a working steam pressure of 
160 pounds. 

The boiler plant is arranged for using fuel oil with steam 
atomization. Each furnace is fitted with a Staples & Pfeiffer 
automatic, superheating, self-cleaning oil gas burner, the oil 
being supplied by two 6-inch by 4-inch by 6-inch Dow horizon- 
tal duplex pumps, which discharge through special fuel oil 
heaters. Steam coils are also fitted for heating the oil in the 
settling tanks. 

In the building of the Chanslor a good record for this type 
of vessel was made, it having been finished in ten months from 
the awarding of the contract. The contract was awarded June 
20, 1909, the first keel plate laid August 3, the vessel launched 
February 12, the trial trip made March 16, and the vessel sailed 
for San Francisco on March 24, having previously taken on 
sufficient oil fuel, water and stores to take her to San Fran- 
cisco without stopping at any intermediate port. 

On her trial trip, in ballast condition, the vessel averaged 
slightly over 121%4 knots on a measured mile course, the ma- 
chinery indicating 3,000 indicated horsepower. The speed in 
service will be about 11 knots. 


One of the latest additions to the German Imperial navy 
is a 30-knot, 650-ton destroyer, equipped with Zoelly turbines. 
There are two main turbines, developing 7,500 horsepower 
each at 650 revolutions per minute. Although designed for a 
speed of 30 knots, the maximum speed attained was 33 1/3 
knots, while the average for a three hours’ full speed trial was 
nearly 32 knots. The data from the trial trip are reported to 
be as follows: Steam pressure at the turbine, 14.85 atmos- 
pheres; vacuum, 89.95 percent; revolutions per minute, 643.9 ; 
slip, 23.4 percent; average speed, 30.757 knots; steam consump- 
tion, 14.2 pounds. The exhaust from the auxiliaries was not 
passed into the low-pressure stages of the turbines. Had this 
been done the foregoing results, in comparison with figures 
from other official trials, would have been considerably 
modified. 

The destroyer has a length of about 350 feet, and it is re- 
ported that the turbines ran smoothly during all the trials, both 
in the workshop and since being fitted in the destroyer. 


The Bureau of Navigation reports that ninety-two sail and 
steam vessels of 29,125 gross tons were built in the United 
States and officially numbered during the month of April, r9t0, 
Six steel steamships, aggregating 12,314 gross tons, were built 
on the Atlantic and Gulf coasts, and three steel steamships, 
aggregating 12,839 gross tons, were built on the Great Lakes. 


The Marine Engineers’ Beneficial Association No. Bar 
of New York, held its fifteenth annual banquet on the evening 
of May 5. It was by far the most successful meeting that the 
organization has ever held, not only in numbers but in good 
fellowship. 


232 


International Marine Engineering 


JUNE, IQIO. 


FUEL OIL.—IIlI. 


BY E. N. PERCY. 


There are five broad systems of burning fuel oil and 
residuum. First, atomizing the oil by means-of steam or air. 
This is done with low-pressure air at 8 or IO ounces pressure, 
second, by ‘high-pressure air or steam at 20 tg 150 pounds. 
Second, atomizing by oil pressure alone; there being several 
systems in the experimental stage. Some depend upon the 
centrifugal action of a special sprayer, some the impact of one 
jet on another, and others by the impact of the jet on a spe- 
cially prepared and shaped surface. Irrespective of their 
merits, these systems have never come into general use, and, 
so far as observed, tend to carbonize heavily unless all condi- 
tions are just right and very delicate adjustments made. 
Third, spraying with mechanical atomization. Formerly this 
was used with great success, but it has been completely sup- 
planted by blast atomization. Fourth, by heating oil in red or 
white hot retorts or pipes, or in a coke fire, with or without 
steam; thus really making a gas. This process is absolutely 
impractical for marine. purposes, but has a wide and growing 
field elsewhere. Fifth, by burning in shallow trough-like 
grate bars. This method is used a great deal in Russia for 


boilers, also in steel works in this country; but it is only 


successful with oils of a certain gravity, heavy enough to be 
safe and light enough to burn in this way; but it is obviously 
impractical for a ship in a heavy seaway. ' 

For practical marine work we are limited to the atomization 
method by air or steam. If low-pressure air be used, engine- 
driven blowers must be installed. If high-pressure air, engine- 
driven compressors are needed. If steam be used, evaporators, 
must be provided to make up at least 1.5 percent of the total 
steam made in addition to ordinary losses; this representing 
the steam used by an average oil fire. Steam gives a longer, 
cooler flame, that burns with the same efficiency as air, and 
is not so hard on the brickwork and boiler but, obviously, 
takes too much water for a ship making long voyages. The 
marine boiler, therefore, is practically confined to the air 
atomizing system of using oil fuel, of either the high-pressure 
or low-pressure type, and we will consider these only, as steam 
burners do not differ materially. 

3efore taking up the burners in detail some of the main 
principles will be reviewed as established by actual practice. 
In the first place, it makes very little difference what burner is 
used, provided a fair atomization is obtained; much more de- 
pending upon the arrangement and experience of installers. 
(See report of naval board upon oil fuel.) In the second 
place, the most important thing is to obtain perfect mixing of 
sprayed oil and draft. In the third piace, while almost any 
burner will work, as stated, under conditions of heavy fire, 
hot furnace and constant duty, there are many other conditions 
to meet in which the type of burner plays a very important 
part. Burners of any kind are divided into two great classes— 
inside mixing and outside mixing. The former mix the air 
and oil inside into a sort of lather, which is ejected in a more 
or less fine spray; the latter eject the oil and air separately, 
and they meet outside, and the oil is atomized by the impact 
and expansion of the air jet. There is very little choice; it is 
probable that most inside mixing burners can be adjusted to a 
smaller flame, more easily suspended in a cold furnace; while 
it is probable that the outside mixing burners will carry the 
largest fires and clog the least, and are the best for heavy 
service. Tne writer, personally, recommends one of each in 
each furnace, thus making it possible to meet all conditions, as 
no heavy-duty burner, so far as known, will work well with a 
very small flame; for instance, to keep the bricks hot when 
standing by. 

The ordinary outside mixing burner does not differ ma- 


terially from an ordinary perfume atomizer. It will be any- 
where from 6 inches to 2 feet long, and may be exactly like 
an atomizer or it may have a central adjusting needle or clean- 
ing wire, or the whole central piece may be removable for 
cleaning. It may be rifled at the point to make a rotary flame, 
or have a slotted point to make a flat flame. Some burners are 
both inside and outside mixing. Some are very elaborate, 
with adjusting needles, removable centers, contrivances to 
change the shape of the flame, etc.; but the tendency now is to 
simplify burners in favor of the central control system. Some 
people go to the opposite extreme, and use merely a piece of 
pipe for a burner, with nothing but a tee on the back to receive 
oil and air. Such a,burner works all right under load, but is 
very cranky to regulate. The writer favors an open oil 


- system, with two burners to each furnace, one an inside mixing 


type adjusted to hold a small flame, and the other as simple as 
possible for heavy work, and with no complications except a 
simple tee valve shut-off for each burner and central control. 
The small burners to be on a separate line and controlled 
separately, so that the small flames can be controlled for 
standby, to keep the bricks hot, yet keep the safety valve from 
popping. ° 

The draft is an important point. It should be distributed 
all over the flame, coming from the grate bars preferably, 
especially with a flat flame; but a round or conical flame 
should take some air all around the burner, but not all here, 
else the flame will be too hot near the front, with the heavy 
draft and intense combustion near the burner. The amount 
of draft is just right when the stack smokes just a trifle, barely 
enough to see, as then there is no excess of air, and it is better 
to have the heavy smoke than to have a great air excess, 
since the excess air carries much of the heat up the chimney. 
Another way of telling if the draft is right is by the color of 
the flame tip. If it is a bright pink it is all right, but if a clear 
white there is too much air, and if smoky too little. 

There are so many burners that instead of reviewing them 
the principles will be gone over and then a type of each de- 
scribed. The combustion of oil consists, first, of atomization, 
next, vaporation of each minute particle of oil by the heat of 
the flame, or reflected heat of the hot brick; next, the com- 
bustion of the vapor, and last, the combustion of the minute 
particle of coke. If there is not enough air this coke is not 
consumed, and it appears in the form of black smoke at the 
stack. If still less air is admitted, unburned vapors, tars 
and steam appear at the stack in the form of heavy brown 
and white smoke of very dense character. If no air is ad- 
mitted, and the oil keeps spraying on the hot brickwork, as 
sometimes happens by accident, dense vapors of a steam-like 
appearance come through the stack. If, now, the air be turned 
on, without turning off the oil, an explosion takes place, 
known as a “back fire,” and the flame will roar out into the 
fire-room, but seldom does any damage unless something in- 
flammable or a person is directly in front. The draft is dis- 
tributed as much as possible, part going in around the burner 
and the rest at all points under the bars. It is regulated by 
a shutter around the burner and the ash-pit doors or their 
equivalent. A quiet draft, quiet fire and enforced combustion 
should be the conditions for average marine boilers. Forced 
draft, admitted only around the burner, and strong atomiza- 
tion produce intense combustion, high temperature, much 
localized conditions which are not wanted in marine work. 

Fuel oil will, on the slightest excuse, drop carbon and 
asphalt; the principal cause of this being overheating, say to 
400 degrees F. or more. Experiment has shown that any 
burner which preheats the oil by direct application of fire is 
impractical on account of rapid carbonizing, hence this feature 
will not be discussed. Heating the steam or air by running a 
loop into the furnace is practiced a good deal with good 
results, but is wholly unnecessary. If carried to excess the 
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atoms of oil will be over-vaporized and will “star”; that is, 
the flame will appear exactly as though pieces of iron were 
burning in it, and much carbon will be thrown down and not 
burned. Right here a word of caution should be sounded to 
all experimenters, to the effect that there is no economy, 
theoretically, in adding heat to either air, steam or oil, except 
to make the oil flow more easily, and practice has condemned 
as a failure all burners that preheat the oil to vaporization in 
any way, as the apparatus promptly carbonizes. | 

Dangerous flare backs are due entirely to oil leaking into 
the hot furnace, and vaporizing, then suddenly taking fire. 
They usually occur from imperfect atomization, due, in turn, 
often to carbon or asphalt on the end of the burner. The 
only danger of a flare back is setting fire to something, or per- 
sonal injury, and the remedy is to shut the oil off and put 
the burners in proper condition. Flashing or puffing is due 
to a construction of burner that permits a few drops of oil 
to collect in some fitting or pocket within the tip, and being 
blown out periodically,.imperfectly atomized. Very bad cases 
will cause flare backs. 

Starting an oil fire in a cold furnace is very easy with a 
good burner. In large plants, the steam or air comes from 
a coal-fired donkey boiler. In small harbor plants there must 
be provision to burn both coal and oil. The writer has often 
thought of a system including a small tank on deck to operate 
a small Koerting pressure burner by gravity for starting 
purposes, but has never seen it tried out.- A burner that 
atomizes well will hold a suspended flame in a cold furnace 
if the lighter fuel oils are used, but no kind of a burner will 
hold a stispended flame with very heavy unheated oils, and no 
ordinary fuel oil can be lighted and burned in suspension if 
a rough burner that does not atomize finely is used. In such 
cases a coal or wood fire will be used and the oil sprayed 
directly into it. Whenever there is difficulty in firing up a 
heavy plant, or if one is in a hurry, it is a good plan to start 
a good coal fire in each furnace, and then the burners may be 
turned on as heavily as wished, remembering, of course, that 
oil can be forced much more than coal, and if overdone with 
a cold boiler, particularly of the Scotch type, will set all the 
tubes to leaking. 

Most installations provide a target of firebrick, either built 
up of loose, broken pieces of the flame to impinge’ on, to steady 
the heat and to insure combustion in case the flame does not 

“suspend. The best recent practice eliminates the target, but 
surrounds the flame with white hot brickwork and provides 
a burner that will suspend at all times under all conditions, 
except with cold oil of a gravity that cannot be atomized. 
The hardest thing for the novice to get is the suspended flame. 
He will make the oil burn by impact on hot brick or burning 
coal, but it takes some skill and adjustment to get a clear 
flame suspended from the burner in a cold furnace. It de- 
pends upon perfect atomization, not too much air or steam, 
not too much oil, and carefully regulated draft. Once the 
furnace is-hot the flame will suspend under almost any con- 
ditions if the installation is right. 

The tip of the flame is the point of maximum temperature, 
and, because of fuel and blast, is hotter than a coal fire and 
must not be allowed to impinge on any part of the boiler or 
brickwork, as it will quickly destroy either. It must not be 
long enough to reach the tubes, as combustion ceases there and 
unburned products are wasted in the chimney gases in the 
form of unburned coke and hydro-carbons. 

The length of the flame depends upon the pressures em- 
ployed and the draft distribution. The shape of the flame 
depends upon the burner used. The conical flame is the 
least economical, because the air does not easily reach the 
interior. Experienced experts are of late adopting various 
forms of flat flames spread completely over the grate bars or 


source of draft. Most of the draft is admitted through large 
areas and distributed gently on the under side of the flame, 
with a very little, if any, admission over the flame. ‘Conical, 
barrel, whirling and similar flames are now mostly replaced 
by flat flames, even in Scotch furnaces; actual tests being in 


. favor of the latter... The most important feature in the shape 


of the flame is that the air shall reach all parts without there 
being an excess. All boiler flames are more or less limited in 
length, compelling a somewhat intense combustion and very 
little volume or time‘ for mixing air and oil, and with flames 
of large body filling the furnace it is not possible to get com- 
plete combustion without great excess of air. Recent flat- 
flame burners, made to the order of an oil expert, developed 
full power with 12 percént excess air and less than I percent 
steam consumption. Relative to the draft, it is proper to state 
that for every 100 percent excess of air will be burned 10 
percent additional fuel. 

The various burners have the following parts and functions: 

First, and most important, regulation of the air or steam 
pressure. This is most important and is usually accomplished 
by an ordinary globe valve at each burner, or a central globe 
valve for central control systems. It is not used to control 
the flame, but is a necessary adjunct of the adjustment for 
atomization. The spray needle running to the orifice is al- 
most abandoned now as a method of adjustment, but many 
burners have a wire that is meant for cleaning purposes only. 
The proportion of the orifices, etc., is purely a matter of 
experience, but in general, it may be said that the oil port is 
of minor importance, but the shape and size of the final issu- 
ing hole or slot is the making of the whole burner. It shapes 
the flame, determines the capacity, and is the important part 
of all. 

The fire is regulated by regulating the oil. On single 
burners, or old style installations, a double connection is 
provided that shuts off both the oil and air with one lever, but 
late practice embodies central control of the oil pressure, 
with attachments to each furnace for adjustment only, or the 
cutting out of a boiler. The flame may be horizontal, vertical, 
or at an angle. It may be shot from the front in, as in a 
Scotch boiler, or from the back forward, as in a locomotive 
type, or from above down, as in a Babcock & Wilcox boiler, 
or from the bottom up, as in a Thornycroft. 

The test points and characteristics of a good, oil-burning 
plant include ease of starting with cold furnaces. This is the 
hardest test on the really fine points of a burner, and is the 
situation in which the difference between a burner and two 
pieces of pipe show up. It must carry a suspended flame. It 
is a poor installation that depends on a target. or bed of coal 
to keep the oil burning. One expert scorns to use lighted 
waste, but simply lights his burners with a match or candle, 
and the writer has seen them burn in a cold furnace with a 
flame only 12 inches long, which could instantly be lengthened 
out to as many feet. The plant must give a small flame with 
out going out, and it must endure all possible regulation from 
central control without going out. It must not be too sensi- 
tive, which is a fault of most burners that atomize at high 
pressures. It must not throw down carbon, which is a fault 
of most burners when crowded, particularly with large, solid 
flames, and is due to the air not reaching all parts of the 
flame. It must not smoke, nor must it require more than 
25 percent excess of air, and it is possible to run with 10 per- 
cent excess. There should be a low stack temperature with 
any rational boiler installation. Excessive heat should not 
be radiated through the front of the furnace into the fire room. 

The flame must not star, which is due entirely to over- 
heating either the air, steam, oil, or a long, hot burner. Let 
it be emphasized here again that the mistake most novices 
have to be educated out of by hard experience is the applica- 
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tion of too much heat to the oil before combustion. It al- 
ways makes trouble and burns no better; in fact, will throw 
down carbon instead. The flame must not impinge on the 
boiler parts anywhere, and preferably not on the brickwork. 
The sides of the flame do no harm, but it must not strike 
directly. It should burn quietly. The principal cause of noise 


is high pressure and imperfect atomization. It is possible to > 


get perfectly quiet combustion, except in furnaces that are 
small for the work, but it takes careful adjustment and first 
class installation. 

A good burner will not flash back, because it will burn all 
oil in suspension and will not drip any. It does not sputter. 
Sputtering is caused by moisture in the oil, or wet steam, or 
both; but in a correct installation the oil is separated from 
the water, and the steam is dry. 

Most oil-burning installations involve the making over of 
coal-burning furnaces. If experts are not available there is 
no reason to hesitate to make such an installation. In such 
a case the first thing is the target. It is preferably of loose 
pieces of broken brick for the oil to impinge against. It is not 
necessary where a high-grade installation is made, but should 
always be used where the installers are not thoroughly familiar 
with oil fuel. The brickwork should surround the flame and 
keep it from impinging on the boiler; at the same time, too 
much heating surface must not be covered. The draft should 
be distributed as much as possible over the flame, and so ar- 
ranged that it cannot pass the furnace without going through 
the flame. It may be preheated by passing through hot grate 
bars, or heated ducts under the brick, but it does not pay to 
make any heavy investment to preheat the draft air, since 
extremely high temperatures are not wanted in boiler fur- 
naces, and preheating is not a factor of economy if the in- 
stallation be correct, unless the air be preheated with waste 
heat, as in the Howden system, which has never been tried yet 
with oil, since oil fires without blowers can be forced beyond 
the boiler capacity, but undoubtedly economy would result. 
The shape of flame should be such that no air can pass 
around it, and yet all parts of it can be accessible to fresh air. 
The length does not matter, so long as it does not impinge on 
the boiler, and so long as all the fuel is properly consumed. 

Many installations require that the change to coal burning 
shall be made with ease. This is a matter of mechanical 
judgment, and does not require expert knowledge. Usually, 
the grate bars are left in place in this case, and are merely 
protected with a layer of brick. 

In designing for oil exclusively, as with a new boiler, a 
stack slightly smaller than that for coal will answer. The 
following evaporations may safely be counted on per square 
foot of heating surface: 

Scotch, 5 pounds of water per hour from and at 212 de- 
grees Fahrenheit. 

Hohenstein, 6 to 14 pounds (according to draft). 

Babcock & Wilcox, 4 to 7 pounds. 

Stirling, 4 to 7 pounds. 

Plain cylindrical, with small tubes, 5 to 5.5 pounds. 

The first figures give the conservative ratings for all 
No high 
limit is given for the Scotch, since they are designed usually 
to operate at pretty high rates of evaporation, and any push- 
ing is apt to bring down the crown sheets, especially as 5 
pounds is rather high, but if the circulation is known to be 
good and the furnace sheets are clean the boiler may be forced 
to do as high as double duty, but the furnace sheets should 
be watched every minute to see the color, and they should 
not be allowed to glow at all, nor even to scale, which can 
always be ascertained by the sparks from the scale as it drops 
into the fire, which, however, must not be confused with star- 
ring. Starring consists of millions of sparks, while scale 


boilers, and the second the maximum safe limits. 


makes just a few, where the bits of scale drop from the top 
of the furnace into the fire. 

The heating surface per horsepower should be proportioned 
to the evaporation, and not taken at any rough commercial 
rating. With Scotch boilers and triple expansion engines of 
modern design, and say 150 pounds pressure, it is customary 
to allow 3 square feet of heating surface to the engine horse- 
power, but this includes auxiliaries, port duty and all, and is 
a rough commercial rating only. 

As to the amount of oil used, it is almost impossible to 
compare it to coal, as the calorific value of coal varies from 
9,000 B.T.U. per pound to 14,000; besides, it is impossible to 
burn some coals efficiently because of caking and clinkering, 
and there is always a loss due to cleaning fires, while oil runs 
uniformly at 18,000 heat units, and burns with uniform ef- 
ficiency. However, it has been found that three barrels of 
oil are equal to 1 ton (2,000 pounds) of the poorest Western 
coal, 4 barrels of oil are equal to one ton (2,000 pounds) of 
the best Eastern coal. The following actual boiler efficiencies 
have been made by test: 


Efficiency with Coal, 
Tyre oF Botter. Anthracite, Percent. Efficiency with Oil, Percent. 
71.3 4.7 


Plain cylindrical ... 


Hohenstein natural draft. 64.4 65.6 
Forced draft ...... a0 59.5 56.7 
SOENN§ Go0090000000 


78 82 
90 83, at 3.85 pounds evaporation. 
74, at 7.1 pounds evaporation. 
To operate the burners takes from 1 percent or less to 4 
percent, and even more of the steam generated, depending 
upon the grade and character of installation. If compressed 
air be used, from 30 to 100 cubic feet per pound of oil are 
required, depending upon the system used. It is more cor- 
rect to give it in terms of power, and still more correct in 
terms of heat units via compressor, etc. By steam, direct, it 
may be taken as I to 4 percent. By air, the heat units can 
be reduced to a negligible amount, particularly if the com- 
pressor be attached to the main engine, or otherwise economic- 
ally operated, but less than 1 percent is always obtainable, par- 
ticularly with modern low-pressure systems. 
The evaporation per pound of fuel, from actual tests, is as 
zollows: 


Babcock & Wilcox...... 


Type oF Borer. Pounds of Water. 


Bani oo500000000000000000000000000000 14 
iWewa cyleacksteall S.c00codsand00a0d00080 14.75 
WOCOMOLIV. Cees ricci: 13.25 


TIO ASUGESM 65000000000000000 000 a 13.8 
Babcock & Wilcox 15.85, at 4 pounds evaporation. 


2 14.1, at 7 pounds evaporation. 
Sidhe. G50c00d00000000000000000000000 13.8 


The furnace should allow for a flame length of at least 8 
feet, and more if possible. 

In making oil fuel computations, the following data will be 
of use: 

One gallon of oil equals 8 pounds; 1t pound of oil equals 
18,000 heat units; 1 barrel of oil equals 42 gallons; 1 barrel 
of oil equals 336 pounds; weight of oil equals 60 percent 
weight of coal; storage space for oil is 56 percent that for 
coal; 100 barrels of oil equal 560 cubic feet. 

Scotch boilers are usually arranged for fuel oil by remov- 
ing the grate bars, and lining the lower half of the furnace 
with firebrick. Across this, at right angles, are placed two 
dams of checkerwork, or broken pieces of brick. The flame 
is pitched downward and passes through the checkerwork, 
and while radiating its heat to the top of the furnace does 
not impinge upon it. The entire combustion chamber is lined, 
until recently, since suspended flames have been so perfected 
the practice is being gradually abandoned. 

Plain cylindrical boilers are fired by protecting with brick- 
work, and shooting the flame on a target placed at about the 
bridge wall, and covering the grate bars with brick. If the 
boiler is designed from the first for oil the burner is placed 
at the back of the furnace, and the fire is carried in a long, 
white-hot tunnel, and the ingoing air is preheated in brick ducts 
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under the furnace; a practice of doubtful value. At the end 
of the tunnel, near the furnace front, the flames reverse and 
pass under the boiler proper. 

Locomotive type boilers are fired from the back and bricked 
half-way up to protect the water legs and make radiation sur- 
face around the flame. 

Babcock & Wilcox and other watertube boilers are fired in 
many ways, but, in general, the grate bars are removed, the 
flame is flat and shoots in any direction so long as it does not 
impinge on parts of the boiler, and the draft is evenly dis- 
tributed so that it all has to pass through the flame. 


THE NORTH LAND. 


On April 5, 1910, the Maine Steamship Company placed a 
fine new steamer on the route between New York and Port- 
land, Me. This new vessel, which is a handsomely modeled, 
compactly arranged and well ventilated steamship, was de- 
signed and built by the Harlan & Hollingsworth Corporation, 
Wilmington, Del. She was completed in the short time of 
seven and one-half months from the date of laying the keel 
to the date of sailing on her first voyage. This is a good rec- 
ord for rapidity of construction, considering the many snow 
storms and the amount of bad weather experienced this last 
winter. The amount of joiner work to be erected can readily 
be estimated from the drawings and photographs published 
herewith. 

The North Land is 330 feet over all, 47 feet molded beam, 28 


and tied by steel stringers and tie plates. The decks are sup- 
ported by steel channel girders having wide;spaced steel pillars. 
The superstructure is entirely supported by steel, a steel bul- 
wark extends around the saloon deck, terminating in a steel 
forecastle extending to the promenade deck. The bulwark is 
stiffened by channel stanchions, which extend to hurricane deck, 
carrying steel frieze plates at the promenade and hurricane 
decks. The customary turned wood rail stanchions have been 
dispensed with and steel substituted, thus giving the vessel a 
clean and neat appearance which has been commented on by 
many in New York and Portland. Freight is taken on board 
through two very large cargo ports on each side of the main 
deck level, from thence it is conveyed to the holds by two 
double elevators, operated by hoisting engines of Williamson 
Bros.’ make. The vessel will carry a deadweight of 1,700 long 
tons, and as her stay in port is only twenty-four hours every 
facility is provided for the expeditious discharge and loading 
of cargo. Her bunker capacity is such that sufficient coal can 
be carried to make two round trips. Fresh-water tanks are 
provided for boiler feed and for galley and passengers’ use. 
The vessel has 180 staterooms in addition to those provided 
for officers, petty officers, wireless, etc. Seven of these are 
large bedrooms, having tastefully paneled walls, with built-in 
mirror panel, brass bedstead, ete. Twenty-nine of the larger 
staterooms are fitted with brass beds and arranged with com- 
municating doors, so that they may be used en suite. One 
noticeable feature of the arrangement is that all staterooms— 
with exception of two—are entered from inside. The rooms 
which do not have outside windows are splendidly lighted and 


NEW STEAMER NORTH LAND, BUILT BY HARLAN & HOLLINGSWORTH FOR THE MAINE STEAMSHIP COMPANY. 


feet depth to saloon deck, with a load draft of 17 feet. The 
decks below the saloon deck are the main and lower decks, and 
above the saloon deck the promenade and hurricane decks. 
The vessel is built of steel, with scantlings, to comply with the 
American Bureau of Shipping Rules; she is divided trans- 


- versely by seven steel bulkheads, five of which are watertight, 


and a continuous cellular double bottom extends from the aft 
peak to the fore peak bulkhead. Athwartship wells are left in 
the double bottom in the engine room and at the end of the 
shaft alley. The tank top is made tight over these wells, and 
valves are fitted for bilge drainage to same, so that in the 
event of the bottom of the ship being punctured in the well 
space the safety of the vessel would not be endangered. 

The main deck is entirely plated with steel, the lower and 
saloon decks are partially plated, while their ends are bound 


ventilated by skylights, which can be opened or closed from 
within. 

The builders have made a decided departure from the cus- 
tomary internal arrangement of coastwise vessels, where the 


staterooms are usually arranged around a large open saloon, 


curved parallel to the side of the house line. In the North 
Land ample sitting and lounging space has been obtained by 
substituting large hallways at each stair landing, and by a com- 
modious social hall on the hurricane deck instead of the long, 
narrow curved saloons as heretofore. The passengers have 
already expressed their approval of this arrangement, as a 
splendid view can always be obtained in bad weather, which 
was not possible with the inside saloon. 

The main hall or entrance on the saloon deck is a large 
space, the floor of which is covered with interlocking rubber 
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THE NORTH LAND’S MAIN BOILERS, ERECTED IN THE BUILDER'S SHOPS. 


tile of a quiet design by the Pennsylvania Rubber Company. 
The dining saloon is relief, the furniture is of mahogany, the upholstery and carpet 


The newsstand is located in this hall. 


on this deck, and has a seating capacity for 132 passengers; 


r the dining saloon is a central light and air well, lighted 
The paneled with red silk shades, all contributing to a very restful, warm 


ove 
by a skylight on top of hurricane deck house. 


MAIN ENGINE AND 


walls of this room are finished in ivory white with slight gilt 


being of a dark red shade. The room is well lighted by ceil- 
ing fixtures, and the tables have adjustable silver electric lamps 
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and pleasing effect. The pantry and galley are located directly 
abaft the dining saloon on the starboard side and the bar-room 
on the port side, with the chief steward’s room abaft same. 
The galley and pantry are perfectly ventilated by outside win- 
dows and vertical shafts leading to the hurricane deck. It has 
been particularly noted that no smell of cooking was noticeable 
in either the dining saloon or the passenger quarters. 

A large stairway leads from the dining saloon and from the 
after hall to the promenade deck landing in commodious halls, 
while over the former a stairway leads to the social hall on the 
hurricane deck. These stairways are of mahogany, neatly and 
substantially constructed. The newel posts and the steel pil- 
lars supporting the dining saloon well, being finished in the 
same style, are further ornamented by a wreath of electric 
lights. Balustrades, mirrors, rubber treads, brass plates and 
builders’ name plates of very simple and tasteful design com- 
plete the finish of these stairways. The carpet of the prom- 
enade deck is of green shade, as is the upholstery in the loung- 
ing spaces, giving a restful effect. 

The social hall, or music room, on the hurricane deck, is 
one of the features on the North Land. This is a commodious 
apartment, which can be reached from any part of the in- 
terior without necessitating—as is often the case—running 
the gauntlet of rain or wind across some exposed deck. In 
the center of this social hall is the well which lights the dining 
saloon. The piano and furniture of this room are of dark 
mahogany, the lounges, chairs, etc., are upholstered in red 
leather, and the floor is covered with carpet of a shade which 
harmonizes with the whole. The walls are paneled and fin- 
ished in ivory white with gilded pilasters and caps. This 
apartment has doors on either side opening on to the hurricane 
deck, and at the fore end doors opening into the smoking 
room. ‘This hall is lighted by two skylights and the side and 
end windows, from which a splendid view may be obtained. 

The smoking room is an ideal spot, with a complete toilet 
room opening off same. The smoking room walls are paneled 
in stained oak, the seats are upholstered in dark green leather, 
the floor is covered with a mosaic tile inlaid linoleum imported 
from Germany, and used in this case for the first time on 
shipboard. This room has six card tables with linoleum tops 
and oak framing, and is lighted and ventilated by side and end 
windows and overhead skylight! 

The officers’ rooms and pilot) house are located forward of 
the smoking room. Communication is maintained for emer- 
gency in bad weather by an interior stairway leading from the 
pilot house to the promenade deck. A toilet is fitted for the 
officers’ use opening into the pilot house. The captain’s room 
is handsomely finished in oak and is adjacent to the pilot 
house, opening into it. A house for wireless telegraph is 
located between the smoke funnels, and fitted with a Pullman 
bed for the operator. The carpeting and upholstery work on 
. this vessel was done by the builders at their works. 

The huricane or boat deck is used entirely for passenger 
promenade, except the small space which is occupied by boats, 
skylights and houses. Access to this deck is obtained from 
three points—one aft, one forward and through the social hall. 
The arrangement of toilets is very satisfactory, as every deck 
is provided with them, and all are centrally located, well 
equipped, lighted and ventilated, as can be seen on the plan. 


Three drinking wall fountains are fitted in convenient places, 


where ice-cooled drinking water may be had. The sanitary 
piping on the North Land is all of brass, while the bilge and 
ballast piping is of cast iron and lead. 

The vessel is lighted by electricity, and has a powerful 
searchlight. The electric fixtures are neat and attractive, all 
being fitted with frosted bulbs. The running lights and com- 
passes are also lighted by electricity, and a tell-tale apparatus 
is fitted in the pilot house. 


The life-saving appliance consists of eight metallic lifeboats, 


four metallic rafts and a working boat. The boat davits are of 
a new type, in which the upper block is part of the davit itself. 
Seven hundred and twenty life preservers are stowed around 
and eight life-ring buoys. Fire outlets and hose are found on 
each deck, and are in excess of requirements. Communication 
between the pilot house and the engine-room is by means of 
a Corey telegraph; telegraphs are also used for docking the 
vessel. Speaking tubes and telephones are also fitted between 
important points in the vessel, and the usual electric bells and 
anunciators are in evidence. 

The vessel has a steam steering gear of Williamson Bros.’ 
make, also an independent hand-steering gear, a hand-screw 
gear aft and emergency relieving gear. The anchors are of the 
stockless type, stowing in the hawse pipes. The windlass is of 
the American Ship Windlass Company’s make, and is also used 
for warping the ship. The steam warping capstan at the aft 
end has been supplied by the same company. 

The propelling machinery consists of one set of triple-expan- 
sion engines, having cylinders 28% inches, 46 inches, 75 inches 
diameter by 54-inch stroke. The working steam pressure is 180 
pounds per square inch. The cylinders are supported, back 
and front, upon cast iron inverted “Y” columns. The crank 
shaft is of the built-up type, being in three interchangeable 
sections. The propeller is solid, having four blades, and is 16 
feet diameter. The valve motion is of the ordinary Stephen- 
son link type. The condenser is cylindrical, of steel plate and 
independent of the main engine framing; it contains 6,000 
square feet of condensing surface. The air and bilge pumps 
are reciprocating, being worked from the cross-head of the 
main engine. All other pumps are independent. 

The main boilers, six in number, are of the cylindrical re- 
turn tube type, 13 feet 8 inches diameter by 11 feet 6 inches 
long, each containing three furnaces. The total heating sur- 
face is 13,692 square feet, and the total grate surface 390 square 
feet. There are two stacks, and special ventilation is provided 
in the fire-room, having, besides four large ventilators, a 
blower with distributed air outlets. A donkey boiler for 
auxiliary purposes, 9 feet diameter by Io feet long, is located 
on the main deck. An ejector and special pump are provided 
for handling ashes. 


A POWERFUL STERN WHEEL TOWBOAT. 


The stern wheel towing steamer Gamecock, recently com- 
pleted in Joseph Supple’s Shipyard, at Portland, Oregon, for 
the Willamette & Columbia River Towing Company, deserves 
special mention as an example of the latest improved type of 
stern wheel steamboats designed for heavy towing. 

Portland has a lumber output greater than that of any 
other city in the world. The cut last year amounted to 610,- 
000,000 feet. All the raw materials for this large output come 
from logging camps scattered along the Columbia River and 
its tributaries, and the logs are towed in rafts to the mills on 
the Willamette River at Portland. The logging district ex- 
tends from 10 miles below the mouth of the Willamette River 
to the bays at the mouth of the Columbia River, a distance of 
about 90 miles. The mills at Portland are located 12 miles up 
from the mouth of the Willamette River, so that the longest 
tows are a little over 100 miles, all up stream and against an 
average current of 3 miles per hour, which increases to over 
5 miles per hour during flood stages. The Gamecock will 
handle from one million to two million feet of logs per trip, 
gaging her tow to meet the condition of the current. The 
rafts in a tow of large size are in three and four sections, 
each about 500 feet long. The tow line is usually run out 
about 1,000 feet, so that the aft end of the raft is over a half 
a mile from the stern of the towboat. 

The Willamette & Columbia River Towing Company have 
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been engaged in the log-towing business for over twenty- twenty years’ experience in constructing stern-wheel craft: 

five years, and have several powerful boats in their fleet. In Length, 160 feet, with cylinder timbers extending 26 

the Gamecock they have introduced all the features of feet aft to fantail, making length over all..... 186 feet 
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CONSTRUCTION DETAILS. 


The stem is of oak, molded 16 inches, sided 12 inches, 
strongly reinforced by deadwood, and a natural crook apron. 
The frames are of Oregon fir 4 inches, double flitch, sawed 
to form, spaced 22 inches centers. The keel is of 5-inch by 
12-inch fir, and the forefoot of oak. The transom is 4 inches 
thick; the bottom planks 334 inches thick; top side planks 234 
inches thick. In the main keelson two strakes are of 8-inch 
by 14-inch fir, and one strake 8 inches by 16 inches. The 
outer keelsons are two in number, each of two strakes of 
8-inch by 16-inch fir. The sister keelsons are two in number, 
each of three strakes of 8-inch by 14-inch fir. All timbers for 
keelsons are in not less than 50-foot lengths. The boiler keel- 
sons are of two strakes of 12-inch by 20-inch fir 60 feet long. 

The deck beams are of 5-inch by 6-inch fir to camber, in- 
creased to 5 inches by 8 inches and 5 inches by 12 inches for- 
ward and under the capstan. The sheer strake is in two 
pieces, each of 4-inch by 8-inch fir. The clamp is in two 
pieces, each of 3-inch by 8-inch fir. The knuckle strake is in 
three strakes, each of 4-inch by 8-inch fir. The main deck is 
of 3-inch by 6-inch tongued and grooved fir. The nosing is of 
4-inch by 9-inch oak. The cylinder keelsons are of four strakes 
of 10-inch by 18-inch fir, 50 feet long. The forward buffalo 
is of 10-inch by 12-inch oak 12 feet long. Of the hog posts 
the forward king post is 12 inches by 12 inches by 32 feet 
long, the center king post is 20 inches by 20 inches by 50 
feet long, the forward side posts are 10 inches by 10 inches by 
32 feet long, the after side posts are 10 inches by Io inches 
by 31 feet long,,and the wheel posts are 8 inches by 8 inches 
by 14 feet long. All posts have heavy step timbers reaching 
athwart all keelson strakes, and the posts are stepped into oak 
plates. A very heavy system of hog rods, with turnbuckles in 
each section, extends over the various sets of posts, thus 
keeping fore and aft alinement perfect. 

The center king post is set on the center line a few feet aft 
of the fore and after center, and carries a swinging block on 
the after side near the top, which guides the wire towline 
down to the towing engines on the main deck. These engines 
keep a constant strain on the line and take it in if the boat 
backs up. Placing the pull at this point enables the boat to 
be easily controlled by her rudders. 

The guard overhangs 2 feet alongside and holds its width 
well up forward. At the waterline the hull is protected by a 
strake of galvanized iron sheathing, to prevent chafing against 
floating obstructions. 

As the boat is not intended to carry passengers, provision is 
made for quarters for the crew only, consisting of a full 
freight house, containing machinery and accessories, with a 
half-cabin on the boiler deck and a pilot house and short 
texas on the hurricane deck. All are built of unusually strong 
framing, reinforced by natural crook knees. About 175,000 
feet of lumber were required in the hull and houses. 


PROPELLING MACHINERY. 


The propelling machinery is unusually powerful, and cap- 
able of withstanding the most severe usage. The engines are 
direct-acting, of the usual stern wheel type, with cylinders of 
185@ inches bore and 84 inches stroke, with counterbalanced 
slide yalves. The shaft is of nickle steel 10 inches in di- 
ameter. The cylinder “timbers” are spiral rolled steel I-beams 
15 inches deep by 6%-inch faces, weighing 80 pounds to the 
foot. The inner beams are 60 feet long and the outer 51% 
feet long. ‘he outer beams are bent in at the after ends and 
secured to the inner beams by steel brackets. 

These beams and their settings are special features, de- 
signed to avoid trouble which has arisen from racking the 
engine settings. The I-beams are set on oak bases, which are 
notched over the deck beams in two parts—one above and one 


below the deck beams, clamping them firmly and holding 
them rigid by wedges. At intervals of 314 feet iron lugs are 
riveted on to the lower faces of the I-beams. ‘These lugs are 
set in sockets in the oak, cut wide enough to admit a wedge on 
each side of the lug. Thus, by wedging up all slack of the 
oak on deck beams, and by wedging taut the lugs in the oak 
bases, it is expected there will never be any fore-and-aft 
movement of the I-beams. This method of setting the cyl- 
inders is entirely novel, and considerable interest is taken in 
the result. The cylinders are secured through the I-beams and 
keelsons in the hold, with turnbuckle bolts in a very substan- 
tial manner. 

The boiler is of the locomotive fire-box type, 76 inches di- 
ameter of shell, containing 217 tubes 2 inches by 18 feet, and 
is allowed 175 pounds steam pressure. It provides ample 
steam for the engines and accessories when doing the heaviest 
possible duty. 

Crude oil is burned for fuel, and a supply is carried in six 
cylindrical steel tanks in the hold, having an aggregate ca- 
pacity of 380 barrels. This large supply is necessary, as at 
times it takes five days to reach the tow and return with it. 

The steering gear consists of four main rudders secured 
to the transom and two auxiliaries, or “monkey” rudders, at- 
tached to the fantail aft of the wheel. The pilot is aided by a 
steam steering gear of the “short gun” type. 

The propelling wheel is 20 feet in diameter, with buckets 22 
feet long by 30 inches wide, dipping from 30 to 36 inches, ac- 
cording to the trim of the hull. This extreme depth of dip 
is necessary on a boat which exerts its maximum power when 
producing only a very moderate forward motion. 

The boat is completely equipped with electric lights, and 
has a searchlight of 3,000 candlepower. 

In spite of her massive construction, the lines of her hull 
are graceful, and she shows good speed when running without 
a tow, and presents a pleasing appearance when in service. 

When completed the Gamecock represents a value of $40,- 
000 (£8,218), and is claimed to be the staunchest boat of her 
class in this port. 


EFFECT OF SHIFTING CARGO. 


BY ARTHUR R. LIDDELL. 


The effect on the stability of a vessel of the removal of a 
weight from her center line towards one of her sides is, in a 
general way, well understood, but the extent of the loss of 
righting power which this represents is not always quite 
realized. 

Assume that a steamer of 240 feet by 33 feet 6 inches by 19 
feet has a GM height of 12 inches, with a homogeneous cargo 
of grain. In this condition she may have a curve of levers, as 
shown in Fig. 1, by the full line, which cuts the base at about 
47 degrees. 

Now, assume the cargo shifted, so that the center of gravity 
G is raised by the amount GG: = 1 inch further from the keel 
and moved by the amount G:G: = 2% inches to starboard to 
the position Gi in Fig. 2. 

For the angle of heel « the reduction in length of right- 
ing lever, due to the raising of G to the position G2 is equal 
to GG2 sin a = I sin min inches. The full upper line being 
the original curve of levers, as above observed, the corrected 
line for the raising of the center of gravity is shown dotted 
just below. it. At 90 degrees the reduction of positive or in- 
crease of negative leverage equals 1 inch. 

The lateral movement of G to Gi, represented by the line 
GaGi, reduces the lever by an amount equal to G2K, which is 
equal to GaGi cos @ = 2% cos « in inches, while at other 
points along the stroke-and-dot line the reduction of positive 


240 


or increase of negative leverage varies with the cosine of the 
angle, so that it becomes 24% X 00 at go degrees. 

The stroke-and-dot curve in Fig. 1 represents the condition 
with cargo shifted, and is drawn for both sides of the vessel. 
The range of stability, which originally extended from o to 
47 degrees, has been reduced by the shifting of the cargo to 
one extending from 10 to 41 degrees, 1. e., by about one-third 
and the height of the curve, or length of the longest lever, is 
now only 1% inches, instead of about 3% inches as originally. 

The port levers are lengthened by the amounts by which the 
starboard ones are shortened. 

If the vessel rolls 16 degrees to port, she will pass the up- 
right position and heel to 8 degrees on that side. Inasmuch 
as the dynamical reserve of stability on her starboard side, 
represented by the area of the curve ABC, is less than that of 
the piece of the starboard curve aD, the return roll will cap- 
size her. 

For a seagoing vessel in ordinary grain-carrying trim, the 
list shown is a heavy one, but it is one that may occur, and it 
serves to illustrate the danger accompanying shifting of the 
cargo. It will be observed that a list of 10 degrees alters the 
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difference being that for sailing a sufficient reserve would 
usually be provided. The danger most 1esembles that which 
threatens a broad, flat-bottomed sailing ship in ballast, which, 
with a short range of stability, can carry a large spread of 
canvas on a comparatively light draft, but may in so doing 
have almost swallowed up her reserve. Such a vessel is un- 
comfortable at sea, and an unwary captain is apt to counteract 
this by taking in too little ballast and thereupon to disappear 
with all hands, leaving behind him one more unsolved mystery 
of the sea. 


LAUNCH OF THE BATTLESHIP FLORIDA. 


The United States battleship Florida was successfully 
launched from the Brooklyn navy yard, Brooklyn, N. Y., May 
12. The Florida is a sister ship of the Utah, which was 
launched from the yards of the New York Shipbuilding Com- 
pany, Camden, N. J., Dec. 23, 1909. 

The keel of the Florida was laid in March of last year and 
the construction has progressed without delay in a most satis- 
factory manner until at the time of her launching she was 
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CURVES ILLUSTRATING EFFECT OF SHIFTING CARGO ON THE STABILITY OF A VESSEL. 


capsizing point from 47 to 41 degrees at the same time. Should 
the vessel list to 25 degrees, she would capsize then and there. 

When cargo has shifted, the usual experience is, that after 
the vessel has once taken a list, she gradually heels over to a 
still greater angle. ‘The causes of this are that the grain 
gradually settles, the feeders ceasing to do their work at the 
angle assumed, and, further, that bilge water and loose objects 
of all kinds gradually go over to the low side. 

The case of a vessel with an exceptionally high side, or of 
a timber carrier in-which a securely lashed deck load is prac- 
tically part of the structure and represents an increase of its 
height, is different from the one just considered, in that the 
curve of levers has a much greater range—perhaps even ex- 
tending past the inclination of 90 degrees. For such a vessel 
the curve may take the form shown in Fig 3. 

She is theoretically incapsizable, but she may heel over to 
angles so great that she becomes unmanageable and inhabit- 
able, or the deck load which then hangs from its lashing may 
break away from these—it may be on one side only, and the 
cargo, perhaps also the vessel, may be lost in consequence. 

Figs. 3 and 1 further illustrate the safety in the one case, 
and danger in the other, of going to sea with a list. Within 
reasonable limits the narrow, deep vessel, with high free- 
board may do this with comparative impunity, while the broad, 
shallow one, with low freeboard, would run a very grave 
risk. 

The shifting of a vessel’s cargo has nearly the same effect 
upon her as if a steady wind were acting on a suit of sails, the 


about 69 percent completed. Viewed in comparison with the 
present Dreadnoughts of the American navy, the North Da- 
kota and Delaware, the Florida is considerably larger, but not 
as speedy. Her over all dimensions are 521 feet 6 inches 
length and 88 feet 3 inches breadth, with a mean draft of 28 
feet 6 inches when carrying a full supply of ammunition and 
a two-thirds supply of fuel and stores. On this draft her dis- 
placement is 21,825 tons. She carries 2,500 tons of coal and 
400 of oil fuel. The outward appearance of the Florida will 
resemble greatly that of the North Dakota, with two smoke- 
stacks, two lattice observation masts and five turrets, each 
with two 12-inch 45-calibre guns, mounted on the center line 
of the ship. 

The machinery installation of the Florida will consist of 
steam turbines and watertube boilers, together with the usual 
auxiliary machinery, electric lighting machinery, steam heat- 
ing and evaporating plants, deck machinery and appurtenances 
for handling and maneuvering. 

The turbine machinery will be of Parsons type, and will 
consist of ten turbine units on four shafts, and will be ar- 
ranged in such a way that one high-pressure ahead turbine 
and one backing turbine (both independent of one another) 
will be placed on the outboard shafts, and the low-pressure 
ahead and backing turbines (in one casing), together. with:the 
high-pressure cruising turbine on the port ‘side and the inter- 
mediate pressure-cruising turbine and a low-pressure ahead 
and. backing turbine on the starboard side, will drive the in- 
board shafts. As in most of Parsons four-shaft arrange- 
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ments the outboard turbines turn inboard and the inboard 
turbines turn outboard. The engine room has a central fore- 
and-aft bulkhead dividing the engine power in two completely 
independent sections, each with complete sets of auxiliary 
machinery consisting of condensers, wet single-acting double 
vertical air pumps, centrifugal circulating pumps, main feed and 
other pumps, auxiliary condensers, etc. The twelve Babcock 
& Wilcox boilers will be placed in three watertight inde- 
pendent compartments, each with a double fire room, 

The steam pressure at the boilers will be about 200 pounds, 
and 175 pounds at the throttle valve of the high-pressure tur- 
bines. As Parsons turbines do not operate advantageously 


U. S. BATTLESHIP FLORIDA ON THE WAYS AT THE BROOKLYN NAVY YARD. 


with superheated steam, the boilers are not provided with 
superheaters. 

When running full speed the revolutions per minute of the 
turbines will be about 330, and the horsepower developed 
about 28,000. It is understood the trial requirements of the 
Utah and Florida are to be similar to those laid down in the 
case of the North Dakota and Delaware, which had one 4-hour 
full-speed trial, one 24-hour endurance and coal consumption 
trial at 19 knots, and one 24-hour endurance and coal consump- 
tion trial at 12 knots. The maximum speed required of the 
Florida is 2034 knots ina run of 4 hours. 
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A NEW TYPE OF IRON ORE TRANSPORT. 


BY F. C. COLEMAN. 


One of the most interesting types of vessels now being 
used for the transport of iron ore is the steamship Vollrath 
Tham, which has recently been constructed to the order of 
the Rederiaktiebolaget Lulea-Ofoten, by Messrs. R. & W. 
Hawthorn, Leslie & Co., Ltd., of Hebburn-on-Tyne. The 
vessel, built to the British Corporation highest class, has a 
length over all of 390 feet, a length between perpendiculars, 
over stem and stern post, of 376 feet, a breadth of 56 feet 6 
inches, a depth of 33 feet 6 inches, and a deadweight ca- 
pacity of 8,000 tons. She has been fitted by the North Eastern 
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(Photograph by Muller.) 


Marine Engineering Company, Ltd., with triple-expansion en- 
gines, and steam is supplied from three cylindrical multi- 
tubular boilers working at a pressure of 180 pounds per square 
There are two powerful ballast pumps capable of de- 
livering 600 tons per hour. On her trials the Vollrath Tham 
attained a speed of over 10 knots, and on the occasion of her 
maiden voyage, in ballast, from the Tyne to Narvik, the aver- 
age speed exceeded 10% knots. 

The vessel has been specially designed to carry iron ore, with 
a view to quick and economical loading and discharging, and, 
in substitution for the ordinary holds, she has been divided 
into a series of hoppers and discharging holds. Before the 
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construction of the vessel was begun, a series of prolonged 
experiments were carried out at the Hebburn shipyard with 
a quantity of the actual ore, so as to ascertain the most effi- 
cient mechanical device for operating the doors; the correct 
angle of slope for the various ridges, the proper size for the 


shoots having previously been obtained from experiments 


FIG. 1.—DISCHARGING HOLD AND ORE SKIP. 


carried out in one of the ordinary vessels of the Rederiaktie- 
bolaget Lulea-Ofoten. As a result, the hoppers are raised 
some distance from the tank top, and they have been con- 
structed in a substantial manner, with bases sloping 42 de- 
grees to the horizontal, the ore traveling to a series of four 
shoots, each of which is manipulated from the discharging 
holds. The door of each of these shoots is fitted with a 
lever, about 7 feet in length, and the door moves with a 
parallel motion eccentrically, thus relieving the pressure of 
the ore on the door, and permitting the door to be easily 
opened by one man. Upon the skip attached to the crane 
rope being lowered into position, the attendant is enabled, 
by operating the door lever, to arrange for the requisite 


FIG. 2.—VIEW ON THE FORWARD DECK, SHOWING CRANES AND HATCHES. 


amount of ore to travel into it. Thereupon, the door having 
been dropped, the bucket is drawn to the top, the craneman 
having had the whole operation under his observation. 

The hatchways, 2 feet 6 inches high above the deck level, 
are formed of continuous longitudinal girders divided, by 
athwartship plates, and they were designed to suit the load- 
ing arrangements at Narvik, at which port the spouts are 
placed at intervals of about 13 feet. These hatchways being 
of somewhat unusual dimensions, special provision was made 
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for securing the covers by means of a number of wooden 
beams. 

Having been specially designed for the transport of ore, the 
Vollrath Tham must necessarily perform half of the round 
voyage light, and has, therefore, been constructed to carry 
an increased amount of ballast, and has, in addition to the 
double bottom, been fitted with wing tanks, giving her a total 
capacity for water ballast of about 3,000 tons. 
tanks are required to support a great bulk of the ore, they 
have been built of very substantial scantlings and divided up 
at intervals of about 12 feet by complete or partial bulkheads. 
To maintain their watertightness against the falling of the 
ore, the tanks have been sheathed with 5% inches of pine, 
covered with 3 inch steel plate in the way of the ore hop- 
pers, and, as the tanks are continuous, they give great longi- 


As these wing 


FIG, 3.—CRANES DISCHARGING ORE INTO LIGHTERS. 


tudinal strength—a matter of considerable importance in an 
ore vessel, owing to the irregular distribution of the loads. 
The electrical equipment, both for power and lighting pur- 
poses and for the operation of the cranes, has been carried 
out by Siemens Brothers Dynamo Works, Ltd., Stafford. 
The generating plant and switchboard are fitted in a separate 
machinery room at the after end of the vessel immediately 
aft of the main engines. There are two duplicate generating 
sets, each consisting of a Brotherhood compound engine of 
the enclosed type, with forced lubrication, running at 400 revo- 
lutions per minute, and coupled direct to a Siemens multi- 
tubular compound wound, generator, capable of developing 75 
kilowatts at 220 volts., The electric lighting set comprises a 
Brotherhood engine, with forced lubrication coupled direct to 
a compound wound dynamo developing 64.5 amperes at 110 
volts. The switchboard is divided into three panels, one for 
the lighting set and one for each power generating set, fitted 
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with automatic circuit breakers and change-over switches, so 
arranged that either generator can be used for working the 
cranes at either side of the vessel. 

There are ten electric cranes, five on each side of the vessel, 
and each of these has a lifting capacity of 2% tons, with a 
speed of 75 feet per minute. The cranes are of a special type, 
having their mechanism all below deck level, and the post is 
fitted with gland end stuffing-box, so that the crane room is 
continuously watertight. On the side of the jib is fitted the 
operating platform, which is so arranged that the craneman is 
able to see all the movements of the skip when loading and 
emptying the same. The two controllers are together and 
they are fitted with one lever, which is so arranged that the 
load follows the direction of the movement of the lever. By 
the operation of a lever, which is within easy reach of the 
crane platform, the skip, which has a carrying capacity of 
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the after end of the ship, and amidships there is also a cap- 
tain’s room, while the crew are berthed forward. 

The Rederiaktiebolaget Lulea-Ofoten is a transport com- 
pany subsidiary to the Trafik Aktiebolaget Grangesberg- 
Oxelosund, of Stockholm, who, as one of the largest mining 
syndicates in Northern Europe, work the extensive iron ore 
mines at Gellivare and Kirunavaara, in Lapland, which, to- 
gether, produce more than one-half of the total amount of ore 
obtained in Sweden. By means of the Ofoten-Lulea State 
Railway, which runs alongside Lake Tornea, and is the most 
northerly railway line in the world, these mines have connec- 
tions with the shipping ports of Lulea (Sweden) and Narvik 
(Norway). Narvik is a comparatively new port, and, al- 
though at latitude 68 degrees 26 N., it is free from ice all the 
year round. The Trafik Aktiebolaget Grangesberg-Oxelosund, 
of Stockholm, who annually ship from Narvik some two and a 


FIG. 4.—NEW TYPE OF ORE CARRYING STEAMSHIP, THE VOLLRATH THAM. 


about 2 tons of ore, may be tipped in any position. Fig. 3 
gives a view of three of the cranes on one side of the vessel, 
and of the ore being tipped from two of the skips into lighters 
at Emden. Experience has proved that, by means of one of 
these cranes, 40 to 50 tons can be discharged in the course of 
an hour. We understand that, on the occasion of the first 
voyage of the Vollrath Tham, from Narvik to Philadelphia, 
Pa., her cargo of 8,200 tons was discharged in 47 working 
hours by a staff of fifteen men from the ship’s crew, and with 
only five of the cranes working, the consumption of coal, 
meanwhile, being 10 tons. 

In the design of the Vollrath Tham, regard was paid, not so 
much to securing a reduction in the terminal time as the re- 
duction in the cost of labor in discharging at port, and, with 
a vessel of similar capacity, but built on the ordinary prin- 
ciple, it is claimed that 120 men would have to be engaged 4o 
hours, and that the coal consumption would amount to about 
30 tons. 

As the mines from which this Swedish ore is obtained are 
situated within the Arctic circle, and the stone is sent down 
to Narvik in a wet state, there is provided under each of the 
ore pockets in the Vollrath Tham ‘a special ‘boiler and system 
of steam pipes for use in the winter season. 

The equipment of the vessel is of the most’ complete descrip- 
tion and includes Welin’s patent davits, together with Engel- 
hardt’s patent collapsible lifeboats, and also telemotor steering 
gear. The captain and officers have commodious quarters at 


half million tons of ore, possess at this place large storage 
ground fitted with the most approved appliances for the eco- 
nomical and expeditious handling of large consignments of 
ore, which are capable of dealing with about a thousand tons 
of ore per hour, and alongside side which there is a depth of 
27 feet at all states of the tide. 

The Vollrath Tham was built by Messrs. R. & W. Haw- 
thorn, Leslie & Co., Ltd., to the designs, and under the patents 
of Messrs. Johnson & Welin, of Gothenburg and Stockholm. 


The battleship Lowisiana, built by the Newport News Ship- 
building & Dry Dock Company, Newport News, Va., has made 
a record of 19.08 knots for four consecutive hours, thereby 
proving herself the fastest battleship in the Atlantic fleet of 
the United States navy. ‘This record is remarkable, in that the 
displacement of the vessel was about 1,000 tons greater than 
on her contractors’ trials. Her propellers have recently been 
changed to turn outboard when going ahead instead of inboard, 
as formerly, and it is believed that this had much to do with 
the. increase in speed. 


The American Society of Naval Engineers held its second 
annual banquet at Washington on May 7. Among the 200 
members and guests present were the Secretary of the Navy, 
the Speaker of the House of Representatives, a number of 
officers of high rank, members of Congress and distinguished 
engineers, 
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FIRE BOATS DAVID SCANNEL AND DENNIS T. 
SULLIVAN FOR SAN FRANCISCO HARBOR. 


Two new fire boats for the city of San Francisco have re- 
cently been completed by the Risdon Iron Works. ‘These 
boats were built from designs prepared by Marsden Manson, 
civil engineer, of San Francisco, assisted by T. W. Ranson, 
consulting mechanical engineer. The principal dimensions of 
the boats are as follows: 


Leman over Bl sccccoccvccc0g00de 129 feet 
Length between perpendiculars.... 120 feet 
Beamemoldedaeeneneeererrnrcecenc 26 feet 
IDEN THONGKIEGL c coc000000000000000 12 feet 9 inches 


The hull is of the single-deck type, with a deck house over 
the space occupied by the boilers and machinery, with a raised 
pilot house at the forward end of the deck house. The hull 
is constructed with a flat plate keel, elliptical stern and 
straight stem. Forward and aft the hull is cut away, 
as shown on the sheer plan, and a balanced rudder is fitted. 
The ship is divided into five compartments by four water- 
tight thwartship bulkheads, and, in addition, oil-tight tanks 
with a storage of fuel oil are fitted, as shown in the drawings. 


HULL CONSTRUCTION 

The flat plate keel is 48 inches wide, of 18-pound plate, for 
3/5 length amidships reduced to 16 pounds at the ends. The 
stem is of hammered steel, 6 inches by 13@ inches in a single 
length, the lower end being scarfed to the flat plate keel. 
The stern frame is in one piece of cast steel, molded 6% 
inches and sided 3% inches. The rudder post extends to 
the deck and is secured to the transom. The rudder itself 
is of the balanced: type and is one piece of cast steel. Its 
weight is carried,on deck by means of a cast iron deck plate 
having a flat bearing filled with white metal. 

The center keelson is built of a continuous 14-pound plate, 
2 feet 9 inches deep,:connected to the keel by double angles, 
3 inches by 3 inches’ by 7 pounds. A flat keelson plate, 24 
inches wide and of 16 pounds weight, is fitted to the top of 
the keelson and connected to it by double angles, also 3 inches 
by 3 inches by 7 pounds. 

The framing of the vessel consists of main frames of 
3-inch by 3-inch by 7-pound angles, spaced 21 inches between 
centers. They extend in one piece from the keel to the deck 
stringer plate, except in way of the fuel oil tanks. Reverse 
frames of 21-inch by 2%-inch by 5-pound angles are fitted 
on every frame in continuous lengths from the center line to 
the deck stringer and to 6 above the lower side 
stringer alternately, except in way of the fuel tanks, where 
they are cut at the oil tank bulkhead. All frames in the 
engine and boiler rooms are fitted with double reverse angles, 
extending from the turn of the bilge to the turn of the bilge 
in the engine room, and from tank bulkhead to tank bulk- 
head in the boiler room. 

Floor plates are fitted to every frame. These are 33 inches 
deep at the center keelson amidships and increase in depth at 
the ends and under the engines from frame 15 to frame 20. 
The floor plates are carried straight on top from bilge to 
bilge, except in way of the oil tanks, where they are turned 
up to have a landing on the longitudinal bulkhead not less 
than 12 inches. The floor plates under the boilers are of 
16-pound plate; under the engines and pumps they are of 
14-pound, and elsewhere of 12-pound plate. At the water- 
tight bulkheads they are of 14-pound plate and extend 9 
inches above the keelson angles. The transom plate is 20 
pounds to the square foot. 

3ilge stringers extend fore and aft, and consist of double 
3-inch by 3-inch by 7-pound angles, fitted back to back and 
riveted to the reverse frames and to angle clips, except under 
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the engines, pumps and boilers. Under the boilers they are 
replaced by 14-pound intercostal plates, worked so as to take 
the outside holding-down bolts of the boilers, and are secured 
to the shell plating and floors with 3-inch by 3-inch by 7-pound 
angle clips, and to a rider plate by 5-inch by 3-inch by 12.8- 
pound angles. Under the fire pumps 14-pound intercostals 
are worked, so as to take the outer row of holding-down 
bolts. These are secured to the shell plating and floors with 
3-inch by 3-inch by 7-pound angle clips, and to the rider plate 
by 5-inch by 3-inch by 12.8-pound angles. A 20-pound rider 
is worked over the top of the floors extending to the center 
keelson. Shoes of 5-inch by 3-inch by 12.8-pound angles are 
worked intercostal below the rider plate in way of the inner 
row of pump holding-down bolts. Under the engine the floor 
plates, from frames 15 to 20 inclusive, extend to the under 
side of the engine seat. Double reverse angles are worked 
on top of the floors from bilge to bilge. Intercostals of 14- 
pound plate are worked under the engines in way of the 
holding-down bolts. The outer intercostal extends to the 
shell plating and is secured to the floors with 3-inch by 3-inch 
by 7-pound angle clips, while the inner intercostal extends 
down to 3 inches above the top of the center keelson and is 
secured to the floor plates with 3-inch by 3-inch by 7-pound 
angle clips. 

There are two side stringers of double 3-inch by 3-inch by 
7-pound angles riveted back to back and to the reverse frames. 
The lower-side stringers extend from frame 12 to frame 51, 
and are bracketed to the bulkheads at each end with 12- 
pound plates. The upper-side stringers extend all fore and 
aft, and are connected at the ends of the vessel with 12-pound 
plates forming breast hooks, All keelson bars are carried 
continuously through the ’thwartship watertight bulkheads, 
with watertight collars fitted around them, but they are cut 
at oil-tight bulkheads with 18-inch by 18-inch by 14-pound 
brackets on either side. 

The main deck beams are 5-inch by 2%%-inch by ro-pound 
bulb angles, fitted on every frame and connected to the frames 
by 12-pound bracket plates 15 inches deep. The beams at 
the forward end of the engine room and under the tow bits 
are 8-inch by 3%-inch by 19.25-pound bulb angles. The lower 
deck beams forward and aft of the machinery space are 
3%-inch by 2%-inch by 8-pound angles, fitted on every frame 
and connected to the frames by 12-inch by 12-inch by Io- 
pound bracket plates. The same size beams are used on 
the upper deck. 

The shell plating on the sides and bilges is of 14-pound 
plate for half-length amidships reduced to 12-pounds at the 
ends. The sheer strake is of 16-pound plate for half-length 
amidships, and 14 pounds at the ends. The garboard strake 
is of 16-pound plate throughout. The bulwark plating is of 
10 pounds. 

As previously stated, there are four watertight bulkheads. 
These are built of 10-pound plating above the floors and are 
braced with both vertical and horizontal stiffeners of 3%- 
inch by 2%4-inch by 8-pound angles. The vertical stiffeners are 
spaced two feet apart, the lower ends extending well down 
over the floor plates. The horizontal stiffeners are spaced 
four feet apart and are bracketed to the shell plating. 

The main deck shell plating is of 12-pound plate, and the 
main deck stringer is of 12-pound plate, 54 inches wide in 
way of the deck house, tapering to 20 inches at the ends. 
On top of the deck house and on the lower decks forward and 
aft of the machinery space the decks are of 10-pound plating. 


FUEL OIL TANKS. 

Tanks for the storage of fuel oil are located, as shown on 
the plans. The frames in way of these tanks are cut and a 
continuous 4-inch by 4-inch by 9.8-pound angle is riveted 
to the shell plating and the fore and aft bulkheads which 
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form the sides of the tank. The lower strake of plating is 
14 pounds, and the upper strake 12 pounds. The lower strake 
of the longitudinal bulkhead is flanged outwardly from the 
tops of the floors at such an angle as to meet the shell plat- 
ing at an angle of 90 degrees. The floors at the forward 
end are carried level out to the edge of the boiler foundation, 
and then bent up so that the depth at the point of meeting 
with the longitudinal bulkhead is not less than 12 inches. 
Vertical stiffeners are fitted at each frame, consisting of 
3%-inch by 21-inch by 8-pound angles, carried well down to 
the frame angles and riveted to bulkhead and floor-plating 


GURL 


PROPELLING MACHINERY. 

The main engines are of the direct-acting, inverted cylinder, 
compound type, having cylinders 13 inches and 28 inches diam- 
eter, with a common stroke of 20 inches. All valves are 
worked by the Stephenson link motion, and a steam reversing 
engine is fitted at the back of each engine and secured to one 
of the back columns. The engine cylinders are cast separately, 
with the steam chests outside or away from the center of the 
engine. The high-pressure cylinder is fitted with a piston 
valve and solid cast iron packing rings, arranged to take 
steam on the inside edges. The upper end of the piston 
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brackets on the inside of the bulkhead. Brackets of 14-pound 
plate are fitted between the ends of floor plates and frames 
on the side. Each tank is divided into three separate oil tight 
compartments by intermediate bulkheads. ‘The plates in these 
bulkheads are 14 pounds at the bottom and 12 pounds above, 
secured to the shell plating and to the longitudinal bulk- 
head with 4-inch by 4-inch by 9.8-pound angles. A horizontal 
stiffener of 8-inch by 3%-inch by 19.25-pound bulb angles is 
fitted in the tanks and securely bracketed to the ’thwartship 
bulkheads. 


WATER TOWER, 


The water tower is a square-latticed column, about 26 feet 
high above the upper deck. It is 4 feet square at the base, 
and 2 feet square at the top, and is built of 3!4-inch by 3%- 
inch by 8.5-pound angles at the corners, and cross-latticed 
with 2-inch bars and gussets. The corner angles are car- 
ried down to the main deck and well secured to the ’thwart- 
ship bulkheads in the deck house. A platform, about 7 feet 
in diameter, is fitted about 2 feet below the top of the tower. 


valve is larger at the lower part, so as to balance the weight 
of the working parts of the valve gear. Cast iron liners are 
fitted in the steam chest. 

The low-pressure cylinder is fitted with a double-ported 
balanced slide valve, the valve seat of which is of close- 
grained cast iron, secured to the cylinder casting with counter- 
sunk Tobin bronze screws. The steam passages and pipes are 
designed for steam speeds not exceeding the following veloci- 


ties when the engine is turning at 140 revolutions per 
minute. 
Feet per minute. 
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The minimum thickness of the high-pressure cylinder walls 
is 11 inches. The cylinders are fitted together and to their 
supports by twin bolts driven into reamed holes. The lineal 
clearance in each cylinder is 54 inch divided between the 


246 


two ends to the best advantage. Relief valves, with a mini- 
mum diameter of 2 inches, with composition valves and seats 
and adjustable springs, are fitted to each end of each cylinder 
and to the receiver. 

The engine framing consists of two front columns of 
forged steel 4 inches in diameter, the back columns being 
of cast iron, with the brackets for the crosshead guides cast 
upon them. 

The pistons are of cast iron, 5 inches deep, fitted with fol- 
lowers. The high-pressure piston is fitted with two cast iron 
snap rings each % inch wide by 1 inch thick. The low- 
pressure follower is the full depth of the piston and is fitted 
with two cast iron snap rings, 34 inch square, fitted in the 
usual manner. The snap rings are arranged so that they 
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with the high-pressure crank leading. 
6 inches in diameter by 8 inches long. 

The intermediate and propeller shafting is of the same 
quality as the crankshaft and the same diameter throughout. 
The thrust bearing is of the horseshoe type, secured to the 
engine bed plate and to the engine seat by body-bound steel 
bolts. The half bearing is 6 inches long. There are three 
horseshoes of cast iron, bored out for water circulation, 
lined with white metal and properly grooved for lubrication. 

The reversing links are of forged steel of the double-bar 
type; the distance between centers of eccentric rod pins be- 
ing 12 inches. The link blocks are of composition, fitted with 
adjustable gibs, to take up wear. The drag links are round 
steel bars, 11%4 inches in diameter. 


The crank pins are 
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travel '@ inch over the counter bore at the ends of the cyl- 
inders. The piston rods are of forged steel, 3 inches in diam- 
eter. The crossheads are of forged steel, with pins 3% inches 
diameter by 4 inches long, forged solid with the cross-heads. 
The cross-head block is secured by fitted bolts to a cast iron 
slide block of the locomotive type completely embracing the 
guide, lined with white metal, and so designed as to permit of 
readily taking up the wear. The shoes are 8% inches wide by 
1o inches long. The cross-head guides are of hard, close- 
grained cast iron, each being a rectangular bar, 314 inches 
by 8 inches, cored out for water circulation and finished all 
over. The connecting rods are of mild steel, forged from 
a solid bloom without welds. The top end is forked to take 
the cross-head brasses, and the bottom end has a T-head. 
The length from the center of the cross-head brasses to the 
center of the crank pin boxes is 44 inches, and the diameter 
at the large end is 3% inches tapering to 234 inches at the 
small end. The crank pin boxes are of cast steel, lined with 
white metal, and the cross-head boxes are of composition 
not lined. 

The engine-bed plate is of the box style of cast iron, 
riveted to the engine seat. The bearings are of cast iron, 
lined with white metal, and so arranged as to be readily re- 
moved without raising the shaft. There are three journals, 
each 6 inches bore. The end journals are 8% inches long, and 
the center one 11 inches long. 

The crank-shaft is 6 inches in diameter, of forged steel, in 
once piece. The cranks are set at an angle of go degrees, 


THE NEW SAN FRANCISCO FIREBOATS, 


The reversing engine consists of a steam cylinder, 5 inches 
in diameter and g inches stroke, acting on a forged steel arm 
secured to the rocking shaft. 

The main bearings, crank pins and thrust are fitted with 
water service pipes of brass, and the cross-head guides are 
fitted with brass or copper pipes for water circulation, the 
water supply being taken from the circulating pump delivery 
to the condenser. The main bearings, crank pins, cross-head 
guides, cross-head journals, thrust and eccentric straps are 
fitted with lubricating boxes and brass fitting pipes. The oil 
supply for crank pins, cross-heads and guides is taken from 
oil boxes secured to the cylinders, and the main steam pipe is 
fitted with a sight-feed lubricator. 

The stern tube bearings consist of a composition sleeve, 
made in halves and lined with sections of lignum vite. The 
thrust bearing is 24 inches long, and the diameters of the 
bearings are so arranged that the shafts may be withdrawn 
outboard whenever the sleeve couplings have been removed. 
The stern tube stuffing boxes are fitted at the forward ends 
of the stern tubes and are made of composition bored out for 
threads with six turns of 34-inch packing. 

The propellers are four-bladed cast iron wheels, each 7 
feet 6 inches diameter and 11 feet 6 inches pitch. , 

There are two watertube boilers of the large, straight-tube 
type, placed fore and aft with the fire-room between them. 
The forward boiler contains 2,640 square feet of heating sur- 
face and the after boiler about 2,760 square feet of heating 
surface. Both boilers are built for a working steam pressure 
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of 200 pounds per square inch. ‘The tubes are all made of 
seamless steel, 4 inches and 2 inches diameter. Instead of 
being fitted with grate bars and as usually constructed, these 
boilers will be fitted with brick furnaces for the use of crude 
oil as fuel. The oil burners have a capacity for evaporizing 
18,000 pounds of water per hour from each boiler when the 
boilers are in good condition. It is required that the full 
steam pressure shall be maintained when both engines and 
both fire-pumping sets are in operation simultaneously. 


FIRE PUMPS. 


There are two sets of fire pumps in each boat, located 
amidships between the main engines and the boiler. Each 
set consists of two pumps of the multi-stage centrifugal type, 
each capable of delivering not less than 2,000 gallons per 
minute, against a pressure of 150 pounds per square inch, 
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riveted to each end for securing the tube sheets and heads. 
The tube sheets are of rolled Muntz metal, 114 inches thick. 
The tube holes are tapped and fitted with screw glands for 
packing the tubes. The glands are of phosphor bronze, 1% 
inches in diameter by 7% inch long, and threaded with 16 
threads per inch. 

The water chests are of cast iron, and one chest is made 
with the horizontal division plate so arranged that the circu- 
lating water passes twice through the condenser tubes before 
going overboard. The water chests and tube sheets are 
secured to the cast iron flanges on the ends of the shell with 
34-inch Tobin bronze bolts and composition nuts. 

There are 600 seamless drawn tubes in each condenser, 7% 
inch in diameter outside, 16 B. W. G. in thickness, 10 feet long 
and spaced 15/16 inches centers. 

The circulating pump is of the centrifugal type, having a 
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INBOARD PROFILE AND HOLD PLAN, SHOWING ARRANGEMENT OF MACHINERY. 


connected directly to the shaft of and driven by a steam tur- 
bine capable of delivering 600 brake-horsepower. The pumps 
and turbine are mounted on one bed plate. The turbine has 
a 5-inch steam inlet and an 18-inch exhaust outlet. Both the 
suction and delivery inlets of each pump are to inches. 

Two 3-inch stationary monitors are fitted, one on the deck 
house aft of the boiler casing, and one on top of the pilot 
house. The end of the play pipe is fitted with a nozzle, 3 
inches inside diameter at the smaller end and 4 taps are fur- 
nished 234-inch, 2%-inch, 2%-inch and 2-inch diameter, 
respectively, for each monitor. There are also two portable 
monitors fitted with a 2-inch diameter nozzle. The play’ pipe 
on the water tower is of the same size as the 3-inch monitor. 


AUXILIARIES, 


There are two separate surface condensers in the engine 
room, located at the sides of the vessel and supported under 
the deck beams. Each condenser is cylindrical, about 34 
inches in diameter and 9 feet 914 inches long between tube 
sheets, containing about 1,350 square feet of cooling surface 
measured on the outside of the tubes. The shell is of a 
single sheet of steel, 34 inch thick, fitted with cast iron flanges 


capacity of over 2,000 gallons per minute. It is connected to 
the shaft of a single cylinder, inverted, direct-acting, open- 
front type, 6-inch by 7-inch engine. 
with cast iron casing, composition runner, bearings and fit- 
tings and a Tobin bronze shaft. The inlet and discharge 
openings are g inches in diameter, and the pump is connected 
to draw from either the sea or the bilge, and discharge 
through the condenser overboard. The runner is about 30 
inches in diameter. The circulating pump engine takes steam 
from the auxiliary steam line and exhausts to the condenser, 
heater, or escape pipe. There are two main and auxiliary 
feed pumps located in the engine room of the vertical, single- 
piston type, haying steam cylinders 10 inches in diameter, 
water cylinder 7 inches in diameter and a common stroke of 
18 inches. The pumps are designed for a working pressure of 
200 pounds per square inch. One is located alongside the 
feed-water tank, to be connected for use as the main-feed 
pump. This draws from the feed-water tank and discharges 
to the main-feed pipe. The other pump is connected to draw 
from the feed-water tank, or sea, and discharge through the 
main or auxiliary feed line. 

The air pumps, two in number, are located in the engine 


The pump is constructed 
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room. They are of the vertical twin beam pattern, having 
two steam cylinders, 7.8 inches in diameter, two air cylinders, 
each 14 inches in diameter, with a common stroke of 10 
inches. The donkey pump is of the vertical single-piston 
type, having a steam cylinder 6% inches in diameter, a water 
cylinder 4% inches in diameter, and a common stroke of 
10 inches, 

The fuel oil pumps are of the horizontal duplex type, hav- 
ing steam cylinders 4% inches in diameter, fuel oil cylinders 
234 inches in diameter, and water cylinders 3 inches in diam- 
eter, with a common stroke of 4 inches. There are two of 
these pumps located, one on each side of the fire-room, along- 
side of the fuel oil tank bulkhead. A cylindrical heater of 
cast iron or steel, fitted with a seamless copper coil having 
15 square feet of heating surface, is fitted to the pump frame. 
The canacity of the heater is over 35 gallons. 

The steam-steering engine is located in the upper engine 
room, and consists of double engines having cylinders 4 inches 
in diameter by 5 inches stroke, driving a chain drum through 


gearing. About 75 revolutions of the engine are required to 


move the rudder hard over from port to starboard. This en- 


PACIFIC COAST TUG AND FIREBOAT. 


gine takes steam from the auxiliary steam line and exhausts 
either into the heater or into the atmosphere. 

A steam windlass is located on deck at the bow, which is 
driven by double engines having cylinders 6 inches in diam- 
eter by 6 inches stroke, bolted to the collision bulkhead under 
the deck. The windlass shaft, which is supported in cast 
iron standards, properly secured to the deck, is fitted with 
wild cats and gypsies at each end. 

A feed and filter tank of about 500 gallons capacity, con- 
structed of 14-inch steel plate and angles, is located in the 
engine room. ‘This is fitted with three division plates from 
the four compartments, three small and one large. The par- 
titions are so arranged that the feed water entering at the 
top of the first compartment flows down and under the first 
partition into the second compartment, thence upward and 
over the top of the second partition into the third compart- 
ment; thence downward and under the third partition into 
the fourth and largest compartment. A quarter-inch steel 
plate, perforated with 14-inch holes, is fitted near the bottom 
of the third compartment, to act as a screen and prevent any 
of the filtering material finding its way into the fourth com- 
The first three compartments are filled with filter- 
ing material. A feed-water heater of the direct-flow type is 
located in the engine room on the discharge side of the feed 
pumps and utilizes the heat of the exhaust from the auxili- 
aries. The total heating surface is about 150 square feet 

An electric generating set, capable of delivering 10 kilowatts 
continuously when operated at 450 revolutions per minute 
under a steam pressure of 90 pounds per square inch and ex- 


partment. 
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hausting to the atmosphere, is installed in the upper engine 
room. The dynamo is a direct-current, 6-pole, compound- 
wound machine, capable of delivering a current of 91 am- 
peres at a pressure of 110 volts, directly connected to the 
shaft of a vertical, direct-acting, inverted engine of the en- 
closed crank-case automatic type, having a single cylinder, 
6% inches in diameter by 5 inches stroke. The machine is 
designed for an overload of 25 percent in excess of the full 
load continuously for one hour without movement of the 
brushes or of injurious sparking, and 50 percent in excess of 
the full load momentarily without flashing over or injurious 
sparking. An 18-inch standard searchlight of the Carlisle- 
Finch make is mounted on the top of the pilot house, as 
shown in the illustration. This searchlight is 14 inches in diam- 
eter, of 5,000 candle power, fitted with glass mirrors and 
automatic mechanism, and arranged to be controlled from 
inside the pilot house. It is also fitted with 4o-degree diverg- 
ing lens, which can be controlled from the pilot house. The 
ship is lighted throughout by electricity. 


FIRE TUG AJAX, OF THE SOUTHERN PACIFIC 
RAILWAY COMPANY. 


The Ajax is a single-screw steel tug and fire-boat built by 
the Moran Company, of Seattle, in 1908, for service on San 
Francisco Bay. Both hull and machinery are of substantial 
construction throughout, and equal to the highest class of the 
American Bureau of Shipping. 

Her principal dimensions are as follows: 


Length between perpendiculars ...... 103 feet 6 inches 
Leman OVE? alll scococooaccccaccn000 110 feet 0 inches 
Beam:moldedte. cect eycemiaceecnee 21 feet 0 inches 
Depa, tmoldledl scoqgcoaccccc00c0000ns 12 feet 6 inches 
(CHROES OMT ooccvccccccc 000000 s00c 175 


The hull and deckhouse are built of steel, with a partial 
steel main deck. The frames are spaced 21-inch centers and 
are built of 3%-inch by 2%-inch by 5/20-inch angles, with 
reverse bars 2% inches by 2% inches by 5/20 inch on 
every frame. carried to the bilge. The garboard and sheer- 
strakes and the bilge strake for one-half length are of 12% 
pound plating. All other steel plating in general varies from 
10 pounds amidships to 8 pounds at the ends. The hull is 
divided into five watertight compartments by four water- 
tight bulkheads. The deck house is of 7%-inch steel plates, 
with 12%-inch coamings, all stiffened by angles placed 21 
inches centers. 

The vessel has accommodations for a crew of ten on her 
forward lower deck, and four staterooms for officers on the 
after lower deck. The galley and mess room are located in 
the deck house. 

The steering gear is of the combined steam and hand type 
readily changeable from one to the other. Electricity for 
lighting purposes is furnished by a direct-connected generator. 
The windlass is of the tow-boat type, fitted with two wild- 
cats and two gypsies. A large towing bit is located aft of the 
deck house. Two bollards are fitted on the bow and two on 
the quarter. 

This vessel’s propelling machinery consists of a three-cylin- 
der inverted, triple-expansion engine. The high-pressure cylin- 
der is 15 inches in diameter; the intermediate-pressure cylin- 
der 24 inches in diameter, and the low-pressure cylinder 38 
inches in diameter. 

Steam is furnished by one Babcock & Wilcox marine 
water-tube boiler having 2,400 square feet of heating surface 
and equipped for burning oil. The working pressure is 225 
pounds per square inch. 

The independent auxiliaries consist of a twin-beam air 
pump (8 inches by Io inches), a vertical duplex main feed 
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pump of the Admiralty pattern, 6 inches by 4 inches by 8 
inches, a horizontal duplex donkey pump (7% inches by 5 
inches by 6 inches), a 7-inch centrifugal circulating pump 
driven by a 5-inch by 5-inch vertical engine, and two duplex 
oil-service pumps. The condenser is of the independent type 
with a cylindrical steel shell, and has 1,100 square feet of 
cooling surface. There is also a Reilly evaporator having a 
capacity of 1,500 gallons of feed water in twenty-four hours. 

The propeller is a solid cast iron, four-bladed wheel, 8 feet 
5 inches in diameter and 11 feet pitch. 

The vessel’s fire-fighting equipment consists of one vertical 
duplex fly-wheel pump of the George F. Blake manufacture, 
with two steam cylinders, each 17 inches in diameter, two water 
cylinders each 10 inches in diameter, with a common stroke of 
II inches, and a capacity of 3,000 gallons per minute. There 
are three monitor nozzles, each with a 3-inch stream, a 6-inch 
hose manifold located forward, and four hose connections 
distributed along the deck house. 

The fire mains are built for a working pressure of 200 
pounds per square inch; the pipes of large diameter being of 
cast iron, and the smaller ones of extra heavy wrought iron. 

The maximum indicated horsepower of the main engines on 


International Marine Engineering 


249 


of wood instead of steel. A wooden hull has greater local 
strength than the thinly plated steel vessel, making it much 
better adapted to withstand rough treatment at the draw- 
bridges and wharves and in the ice. Being sheathed with 
copper over the whole immersed portion of the hull, it also 
keeps clean indefinitely, while a steel hull would soon foul up 
in the waters of the harbor. The life of a steel hull would 
also be very short in service as a Boston fireboat, for the 
reason that, in touching the first shoal place, the paint on the 
bottom would be scraped off and the erosive action of the sea 
water on the mild steel would be rapidly destructive. 
The principal dimensions of the hull are as follows: 


Wengthwovetallesesaeeeeeeeeee LL seteetaQuinches 
Bear ower playale Soocc000000 ...-. 20 feet © inches 
Depth ies aserct rts tae 11 feet % inch 

IDraune, inallhy lhenGletes coopocacac0d . 9 feet o inches 


The keel, stem, propeller and rudder posts, rudder, out- 
board plank, frames, guards and rails are of white oak. The 
beams, keelsons, ceiling and clamps are of yellow pine, and 
the deck planks are of Oregon fir. The main deck house is of 
steel, and the pilot house of wood, the latter being thoroughly 


NEW BOSTON FIREBOAT, ENGINE 47, UNDERGOING TEST. 


The de- 


trail was 840 and the corresponding speed 11 knots. 
signed speed is 10 knots. 


THE NEW BOSTON FIRE BOAT ENGINE 47. 


Boston’s new fireboat Engine 47, is one of the fastest, most 
powerful and efficient vessels ever built for fire service in 
America. Her charactertistic features were only adopted 
after a careful consideration of the needs of the water front 
of the city and a study of the latest types of such vessels 
built or building for other cities. 

In Boston, the number of places demanding protection where 
the depth of water is limited requires a boat of light draft. 
The number of drawbridges that have to be passed through, 
and the presence of heavy ice in the winter season, necessi- 
tate a hull of substantial construction to withstand the severe 
service to which the boat must be subjected. It was with 
these conditions in mind that it was decided to build the hull 


fitted with sprinkling arrangements piped to the fire-service 
pipe and fitted with valves for regulation. The entire bottom 
of the boat is sheathed with copper. 

As the boat must operate on salt water and be independent 
of any fresh water supply for feeding boilers, the design of 
the machinery becomes much more complicated than for cities 
like Buffalo, Chicago and Detroit, where the feed water is 
pumped from the lake or river directly into the boilers and 
no condensing apparatus is necessary. 

The new boat is as completely equipped with machinery as 
an ocean liner, as will be evident from the following con- 
densed description: 

The main engines are of the the vertical inverted compound 
type, high-pressure cylinder 17 inches diameter, low-pressure 
cylinder 36 inches diameter, the stroke of both being 24 inches. 
It is fitted with steam reversing gear. 

The propeller is four-bladed, of the “built-up” type and is 
entirely of bronze. It is 8 feet diameter and 11 feet 6 inches 
pitch. 
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Steam Steering Engine 


INBOARD PROFILE AND DECK PLAN 


The fire pumps, two in number, are of the vertical, tandem 
compound, duplex flywheel type. The steam cylinders are 12 
and 22 inches iu diameter, the water cylinders are 10 inches 
diameter, the stroke of all being 11 inches. They are de- 
signed for a combined capacity of 6,000 gallons of water per 
minute, with a pressure of 175 pounds per square inch at the 
pumps. In other words, the fire pumps can deliver 25 tons of 
water per minute at 175 pounds pressure. 

One surface condenser is used for condensing all the ex- 
haust steam, so that it may be pumped back into the boilers. 
There are a vertical twin air pump, a centrifugal circulating 
pump, two feed pumps, a bilge pump, two boiler circulating 
pumps and a sanitary pump. 

There is an electric generating plant of 7% kilowatts cap- 
acity, sufficient to thoroughly light the boat, and also furnish 
current for a powerful searchlight. 

There is a steam steerer of the Hyde type, operated by a 
small hand wheel in the pilot house. 

The boilers are of the Scotch type, two in number, 11 feet 
in diameter and 10 feet 9 inches long, built for a working pres- 
sure of 140 pounds per square inch. Each has two Morrison 
suspension furnaces 42 inches least internal diameter. The 
boilers are connected by breeching with a common double 
smokestack. Forced draft is provided by the closed ash-pit 
system, the blower being located in the fire room on the port 
side and discharging through ducts under the fire room floor 
into the furnaces below the grates. Dampers are provided for 
shutting the air off each furnace and for regulation. 

There are twelve outlets for 34-inch hose for use at fires 
some distance from the water front. Three thousand feet of 
hose are carried. 

For fires on wharves or vessels, the boat is equipped with 
five swivel nozzles (or “guns,” as they are called by the crew), 
two on the forward deck, one on the pilot house, one on the 
main deck house and one at the top of the smokestack. These 
are all worked by means of hand wheels, so that one man can 
sasily handle one when working at any pressure. 

The use of the smokestack as a water tower is unique, no 
other boat ever having been fitted up in this manner. It is 
expected to be particularly valuable for reaching fires by 


OF THE BOSTON FIREBOAT. 


playing over buildings or high piles of lumber that could not 
be reached in any other way. 

The boat was designed by William T. Keough, consulting 
engineer and naval architect, and has been built under the 
supervision of Superintendent Eugene M. Byington, of the 
Boston fire department repair shop. 

The contractors for the hull and propelling machinery were 
the Bertelsen & Peterson Engineering Company, of East 
Boston, and the fire pumps were built by the George F. Blake 
Manufacturing Company, of East Cambridge. 

At the recent large Lewis Wharf fire, the boat had the first 
chance to show her real worth. This fire started at night 
and had gained great headway among a lot of the most in- 
flammable materials, such as resin, cotton, etc., before the 
alarm was given. The officers of Engine 47, with apparently 
unlimited confidence in the capacity and reliability of the 
boat, put her right into the slip on the leeward side of the 
fire and turned all five of the deck guns onto the burning 
warehouse. In the meantime the older boat (Engine 44) had 
attacked the fire from the other side of the pier. Their com- 
bined efforts were of such a high order that the fire, which had 
threatened to destroy the whole water front, was entirely 
confined to the pier upon which it started. Officials of the 
steamship companies who had seen the work of the new boat 
spoke with unstinted praise of her remarkable performance 
and the high efficiency of the department. 


The Rivers and Harbors Bill, which has recently been re- 
ported to the United States Congress, carries an appropriation 
of $500,000 (£102,500) for experiments to improve the present 
type of river freight carriers. In connection with the pro- 
posed improvement of the upper Mississippi, it is now planned 
that tests shall be made by the government, with a view to de- 
veloping a type of freight boat and towboat which will be 
able to handle commerce in water from 4 to 6 feet deep. If 
the experiments prove successful, it is expected that private 
capital will adopt the government’s designs, and that there 
will be a marked increase in traffic on the shallow non-tidal 
rivers in the country. 
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THE MENACES OF THE SEA.* 


The United States Revenue Cutter Service has been doing 
great work in removing derelicts and other menaces to naviga- 
tion from the high seas. In many cases that have occurred 
during the past winter not only were very dangerous obstruc- 
tions to commerce removed, but property of considerable value 
that had been absolutely given up as lost was restored to the 
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Bay, where she grounded on tke rocks entirely out of the path 
of coasting vessels. 

On February 8, 1910, the Dutch steamship Prins Wilhelm 
II, arrived in New York and reported having sighted at sea 
a derelict consisting of a floating vessel lumber laden, dis- 
masted, waterlogged and abandoned. The news of the derelict 
was immediately transmitted to the revenue cutter Seneca at 
Tompkinsville, N. Y., and on the following day the Seneca left 


THE SADIE C. SUMNER WATERLOGGED AT SEA. 


THE SUSIE M. PLUMMER, DERELICT OFF CAPE RUSSELL, 
VANCOUVER ISLAND. 


owners. Three striking examples of the efficiency of this 
service have lately been recorded. 

On January 25 the revenue cutter Snohomish, stationed at 
Neah Bay, Wash., discovered a derelict, which proved to be 
the Susie M. Plummer, off Cape Russell, near the northwest 
end of Vancouver Island. For two days during a southeast 
gale the Snohomish stood by the derelict, and finally on the 
third day, the sea and wind having moderated, the wreck was 
boarded and a line made fast to it. An attempt was made to 
tow the derelict into Puget Sound, where it was thought a 
portion of the cargo of lumber might be saved, but, on account 
of the heavy sea and the weight of the tow, the hawsers on the 
cutter could not stand the strain, and the derelict was 
eventually allowed to drift ashore in the vicinity of San Josef 


* By courtesy of The Army and Navy Register. 


THE FOUR-MASTED SCHOONER ASBURY FOUNTAIN. 


for the reported position.of the wreck. Owing to unfavorable 
weather conditions, the derelict was not located until the 
morning of the rith, when it was found somewhat to the 
southward and eastward of the originally reported location. 
Investigation proved that the derelict was the three-masted 
schooner Sadie C. Sumner, of Thomaston, Maine.; that the 
hold of the vessel contained a valuable cargo of cypress lum- 
ber, the deck load having been washed overboard, as was 
everything else above the main deck, and that the ground 
tackle and hull were in good condition, although the rudder 
stock had been carried away, rendering the rudder useless. 
The Seneca took the derelict in tow and immediately started 
for the Virginia capes, but at night a northeast gale sprang up, 
making progress, which under the most favorable weather con- 
ditions was slow and arduous, entirely impossible, so the 
Seneca hove to, leading the tow lines from her forward chocks 
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and utilizing the wreck as a sea anchor. During the night, 
however, both tow lines parted, and the derelict was again 
adrift on the sea until after the gale abated on the 13th, when 
the Seneca recovered her prize, and, taking it in tow, headed 
in again for Chesapeake Bay. 

After this, on two different occasions the wreck, being 
heavy and cumbersome on account of her waterlogged condi- 
tion, parted the lines of the revenue cutter, but finally on the 
night of the 15th the Seneca stood into Hampton Roads and 
anchored the derelict under Sewall Point. 

On March 3, 1910, while standing up the coast bound for 
Chesapeake Bay, the steamship Jamestown, of the Clyde Line, 
collided with the four-masted schooner Asbury Fountain, of 
, New York, and damaged her so badly that her crew were 
forced to immediately abandon her. The crew of the Foun- 
tain were taken off their sinking vessel by the Jamestown and 
transported to Norfolk, but the ill-fated schooner was left 
adrift on the high seas, a floating derelict in the path of all 
vessels bound in or out of Chesapeake Bay. 

The news of the accident and the existence of this huge 
derelict was immediately transmitted to the Revenue Cutter 
Service at Washington, and on the afternoon of that day the 
revenue cutter Onondaga, under wirelss orders from the De- 
partment, left Norfolk in search of this menace to navigation. 
The Fountain was found on the morning of March 5 in a posi- 
tion fifteen miles south-southwest from Winter Quarter Shoal 
lightship, and preparations were immediately made for towing 
the derelict to port. The bow had been stove in and the 
schooner appeared to be anchored to the bottom by wreckage 
from her foremast and bowsprit, and on account of her in- 
juries it was necessary to tow the wreck stern foremost. 

In this manner the tow proceeded toward Hampton Roads, 
but, on account of the mass of wreckage over the bow and the 
difficulty experienced in steering the derelict, little progress 
was made. On the afternoon of the sth the Mohawk arrived 
on the scene, having been sent out from New York to search 
for the derelict, and having picked up the wireless calls of the 
Onondaga for assistance. The Mohawk ran a hawser from 
her bow to the mainmast of the schooner, and by skillful 
maneuvering was able to successfully steer the Fountain and 
materially increased the speed of the tow. To facilitate the 
handling of the tow, a mine was exploded under the bow of 
the derelict, clearing away a quantity of the wreckage which 
had impeded the efforts of the cutters. 

On the following day, March 6, the two cutters passed 
slowly in through the entrance of Chesapeake Bay and beached 
the big derelict on the flats near the mouth of the Elizabeth 
River, when it was identified and taken possession of by the 
owners. 


THE BATTLESHIP OF THE FUTURE.* 


BY REAR ADMIRAL R. H. S. BACON, C. V. O., D. S. O. 


In these days the battleship has developed merely into a ves- 
sel for fighting other battleships, and it shuns as far as pos- 
sible encounters with most other classes of vessels, and it is 
particularly vulnerable to torpedo attack. The problem of 
building a ship which cannot be sunk by the explosion of a 
torpedo, or which will not be incapacitated by torpedo attack, 
has heretofore baffled all solution. 

The modern battleship is solely a gun platform. The gun 
is at the present moment the main weapon in deciding naval 
actions, therefore progress in battleship design has continually 
been in the direction of increased cffensive gun power and de- 
fensive armor protection against gun power. So much has the 
power and accuracy of modern guns been improved that the 


* From a paper read before the Institution of Naval 


Architects, 
London, March, 1910. 
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accuracy of the gun to-day at 12,000 yards is considerably 
greater than the accuracy of the gun of thirty years ago at 
2,000 yards. At the present moment the development of the 
gun shows no reason for abating, and there is every reason 
to believe that, if required, the power of the gun can, within 
the next few years, be considerably increased. Whether or not 
such an increase is desirable depends somewhat upon another 
factor in battleship design, namely: its defensive armor. 

In the battleship, speed is sacrificed to armor protection, but 
there is no doubt that the gun of the present day, with armor- 
piercing projectiles, at a range of about 6,000 yards can pene- 
trate any armor which can be practically mounted in a ship, 
and guns can be built which can penetrate this armor at ranges 
outside which it would be practically impossible to bring a 
fleet action to a decisive conclusion. It is, therefore, per- 
fectly hopeless to think of attempting to supply armor which 
would be impenetrable to guns which may be constructed in 
the reasonable future. 

As far as increasing the size of guns is concerned, there is 
no immediate necessity for increasing the power of the gun in 
order to perforate the present-day armor, but the armor- 
piercing projectile is not the most efficient shell for effecting 
general damage on a ship, and penetration of armor is not the 
sole object of gun fire. The chief damage will probably be 
done by heavy bursting charges and, other things being equal, 
the larger the gun the larger the projectile, and the better the 
result from this point of view. An increase in the size of 
guns, however, can only be made at the expense of ‘either the 
number of guns carried, the armor protection or a reduction 
in speed. Closely related to this question is the question of 
increase in displacement. This is a question which must be 
settled largely from the point of view of expense, expediency, 
efficiency and general utility. The main arguments against 
increase in size are the enormous cost of each ship and, there- 
fore, the large loss in case of sinking, and the inadequacy of 
present harbor facilities and docks. There seems to be no 
doubt that the larger the ship the more likely she is to survive 
the blow of a torpedo. Surviving, however, is not the sole 
point. Damage by a torpedo will temporarily incapacitate a 
ship however large she may be, and therefore a bigger money 
value of fighting appliance will be temporarily incapacitated by 
a single torpedo attack in the case of the large ship than in the 
case of the smaller, but, whereas the damage may be repaired 
in the large ship, the smaller ship may sink, and the loss thus 
become permanent. The question of cost is likely to be one 
of the deciding features in the increased size of warships. 

The abolition of the secondary armament in a modern battle- 
ship has tended to improve the accuracy of hitting of the 
heavier guns, and has also caused a saving in weight which 
can be utilized for other purposes. If it were possible to in- 
stall 6-inch guns in a ship without either restricting the fire of 
the heavier guns or unnecessarily increasing her displacement, 
and if it were thoroughly understood that they were only 
there to be used in thick weather, there might be some ad- 
vantage in installing them. The difficulty, however, of such 
an installation is very great. If placed below the tier of 
heavy guns their position comes very close to the water. If 
placed on a level with the heavier guns they are bound to re- 
duce the are of fire of the 12-inch guns, and if placed above 
them they involve considerable top weight, since they are use- 
less unless properly protected with armor. Up to the present, 
those responsible for the construction of British ships appear 
to take the point of view that the advantage of the interme- 
diate caliber is not worth the extra displacement. Consider- 
ing 6-inch guns solely from the point of view of defense 
against torpedo-boat attack, there is good excuse for consider- 
ing this, since anti-torpedo guns require no armor protection. 
If, however, 6-inch guns should be used for anti-torpedo boat 
guns, instead of 4-inch, they would set a low limit on the 
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thickness of armor belt, since it would obviously be foolish to 
reduce this to an amount which would allow these small guns 
to effect penetration at battle ranges, and, therefore, to allow 
the ship to be open to vital attack by small guns. 

There is no difficulty in handling and maneuvering the large 
battleships in company with smaller vessels. 

Recent improvements in torpedoes make this weapon an 
extremely powerful factor in modern naval warfare, and, as 
seems likely, if the range of the torpedo can be brought up to 
6,000 yards, it will be a still more important factor. 

The third possibility of saving weight is a reduction in 
speed. The recent increase in speed in battleships has been 
severely attacked from a technical point of view, although it is 
greatly appreciated from a strategical point of view. Judging 
from past experience, however, it is improbable that the de- 
signed speed of modern ships will be reduced. Due to the im- 
provements in the torpedo, there will in time be introduced a 
class of tactics more analogous to a single ship than fleet 
actions. It is in such a class of tactics that speed will become 
a valuable factor, and it is highly probable that the speed of 
battleships will increase up to that of cruisers. 

All the considerations of offense and defense point to in- 
crease in size of battleships as modern gun construction ad- 


BUNKER 


International Marine Engineering 


253 


MECHANICAL GEARING FOR MARINE TURBINES. 

The Application of the Marine Steam Turbine and 
Mechanical Gearing to Merchant Ships.* 

BEE aR ES Sn DaiSCs 


BY HON. C. A. PARSONS, C. 


The steam turbine has not as yet been applied to vessels of 
slow, normal speed on account of the high initial cost and in- 
ferior economy in steam; further, no promising scheme has as 
yet been evolved having for its object the modification of the 
turbine or propeller, so as to reduce the efficient speed of 
revolution of the former and increase that of the latter for 
vessels of 12 knots sea speed and under; and the only approach 
of meeting these conditions (if we except gearing proposi- 
tions) has been in the combination system, where the turbine 
plays a secondary part in the equipment by utilizing the lower 
portion of the expansion of the steam between the low-pressure 
cylinder of the reciprocating engine and the condenser. ‘This 
system was fully explained in the paper by Mr. Walker and 
myself at the meeting of this institution in March, 1908. 

The complete and most satisfactory solution for slow-speed 
vessels would appear to be by means of gearing, provided the 
losses in transmission, first cost, and cost of maintenance are 
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vances. But since the modern battleship no longer holds the 
supreme position which in the old days made the battleship the 
sole ultimate arbiter of sea power, it is improbable that as the 
torpedo improves, battleships, unable to defend themselves 
against any form of torpedo craft, will be built merely to fight 
battleships. The functions of the large cruiser will, there- 
fore, be assumed by the battleship, high speed will become 
more and more necessary, and armor protection will be less 
accentuated than at present. The link between the ocean- 
going destroyer and the battleship will become closer, and we 
may reasonably expect that the monsters of the future will 
always be accompanied by torpedo craft of high sea-going 
speed as defensive and offensive satellites. 

The battleship as now known will probably develop from a 
single ship into a battle unit consisting of a laree armored 
cruiser with attendant torpedo craft. Line of battle as we 
now know it will be radically modified, and the fleet action of 
the future will in the course of time develop into an agegre- 
gation of duels between opposing units. The tactics of such 
units open up a vista of most exhilarating speculation and 
will afford to the naval officer of the future a scope for his 
tactical skill never dreamed of by us or our predecessors. 

The whole future is pregnant with radical obliteration of 
our present opinions as regards tactics, but we may confidently 
prophesy that size of ships and power of gun will increase and 
increase until war, the great arbitrator among theories, will 
reform or reconstitute our opinions regarding naval arma- 
ments. 


not too great. Many forms of gearing—mechanical, electrical 
and hydraulic—have been proposed or applied on a small 
scale. 

I believe the first application of helical spur gearing to drive 
a propeller was made by the Parsons Marine Steam Turbine 
Company, Ltd., in 1897. The turbine was of 10 horsepower, 
geared to two wheels, each wheel driving a propeller shaft. 
The revolutions of the propellers were 1,400 per minute, and 
the ratio of the gear 14 to T. 
type, with a reversing turbine on the same shaft, incorporated 
in the same casing. The tur- 
bine took part of the thrust of the propeller, the. remaining 
thrust being taken on the thrust-bearing in the gear casing. 
The air, circulating, and oil pumps were driven by worm 
gearing off one of the screw shafts. The launch was 22 feet 
over all, and attained a speed of 9 miles an hour. This 
launch was built to the order of Mr. F. B. Atkinson, for his 
yacht Charmian. The launch was sent to the Turbinia 
Works in 1904, and the turbine was generally overhauled and 
cleaned. The gear was found to be in perfect order, and did 
not require any repair. Helical and double-helical gear of fine 
pitch, suited to high speeds of rotation was, I believe, first 
introduced by Dr. De Laval, of Stockholm, and has been 
extensively used in connection with this turbine for many years 
with entire success and at a moderate cost of maintenance. I 
have had several experimental sets constructed. One of these 


The turbine was of the Parsons 


The gear was single helical. 


* From a paper read before the Institution of Naval Architects, 


London, March, 1910. 
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FIG. 2.—GENERAL ARRANGEMENT OF RECIPROCATING ENGINES AND BOILERS IN S. S, VESPASIAN. 


was a double-helical gear of the De Laval type, made in 1897, 
gearing from 9,600 revolutions of the turbine to 4,800 of the 
dynamo, transmitting 300 horsepower. The efficiency was 
estimated by the method of heat loss to be above 98 percent. 
This gear was cut in an ordinary universal milling machine 
without any special precaution as to accuracy, and I was much 
impressed (in spite of the obvious irregularity of the teeth) 
by finding how well it ran, except that it made a consider- 
able noise. 

Gears that have been recently cut by the Power Plant Com- 
pany and by special machinery run with very little noise. A 
recent experimental set of gearing cut by Messrs. D. Brown, 
of Huddersfield, for a speed reduction from 2,000 to 400 revo- 
lutions, transmitting 300 horsepower, according to a Heenan- 
Froude water-braked dynamo meter, has a total loss in the 
gear case, including friction of gear and bearings, of 1% 
percent. 

In the summer of last year the directors of the Turbinia 
Works Company decided to test turbines mechanically geared 
to the screw-shaft of an existing typical slow-speed vessel, 
and a cargo vessel, named the V’espasian, was purchased for 


this purpose. The Vespasian was built in 1887 by Messrs. 
Short Brothers, of Sunderland. Her dimensions are: Length 
on load-waterline, 275 feet; breadth, molded, 38 feet 9 inches; 
depth, molded, 21 feet 2 inches; mean loaded draft, 19 feet 
8 inches; and displacement, 4,350 tons. 

The vessel had originally an ordinary triple-expansion sur- 
face condensing engine, by Mr. G. Clark, of Sunderland, with 
cylinders 22% inches, 35 inches and 59 inches in diameter by 

2-inch stroke. The air, circulating, feed and bilge pumps 
were driven from the intermediate-pressure crosshead with 
the usual arrangement of levers and links, The condenser 
was cast with the back columns of the main engine, and had a 
cooling surface of 1,770 square feet. The boilers—two in 
number—are 13 feet in diameter by 10 feet 6 inches long, 
with a total heating surface of 3,430 square feet, and grate 
area of 98 square feet, working under a pressure of 150 
pounds, with natural draft. The propeller is of cast iron, 
and has four blades, having a diameter of 14 feet, a pitch of 
16.35 feet and an expanded area of 70 square feet. - 

With a view to obtaining comparative data between the tur- 
bine installation and the reciprocating engine, it was decided to 
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FIG. 3.—GENERAL ARRANGEMENT OF TURBINES AND GEARING IN S. S. VESPASIAN. 
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run trials with the vessel with her reciprocating engine pre- 
vious to its removal, and the installing of the turbines and 
gearing. 

Fig. t shows a profile of the vessel, and Fig. 2 a general ar- 
rangement of the reciprocating engine and boilers. 

Before proceeding on the voyage upon which data regarding 
the performance of the reciprocating engine were taken, the 
propelling machinery was completely dismantled and over- 
hauled. The high-pressure piston valve chamber was rebored 
and new valve rings fitted; slide valves were replaned and 
faced up; bearings were renewed, and other repairs carried out 
wherever necessary to bring the machinery into an efficient 
condition and first-class working order. To obtain reliable 


ant 


measurements of water consumption, two tanks were fitted, 
each of 400 gallons capacity, with suitable change cocks and 
connections for the air pump to discharge through these 
measuring tanks. 

It was necessary, for the purpose of obtaining data under 
service conditions, that the vessel should be run at her loaded 
condition. Arrangements were consequently made with a firm 
of shipbrokers to take a cargo of coal from the Tyne to Malta, 
and on June 26, last year, the Vespasian left the Tyne, in a 
loaded condition, with a special recording staff on board, and 
on this voyage careful measurements of coal and water con- 
sumption were made. 

The data and results of a progressive trial carried out on the 
Whitley Bay mile are given in Table 1, from which, together 
with the data taken on the voyage referred to, the curves in 
Figs. 4 to 7 and 9 have been plotted. 

Fig. 4 (full lines) shows the results of the progressive trial 
to a basis of speed of vessel. The effective horsepower shown 
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on this diagram is calculated from the resistance as obtained 
from a model experiement of the vessel to a scale of 3@ inch 
to the foot. 

Fig. 5 (full lines) shows the results as obtained on the 
voyage, plotted to a basis of revolution. For the sake of com- 
parison, the indicated horsepower taken on the progressive 
trial is also shown, together with the speed corresponding to 
revolutions taken on the measured mile. 

Fig. 6 (full lines) shows the water consumption per hour for 
main engines only and for all purposes to a basis of revolu- 
tions. The difference between these two curves represents the 
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consumption of steam of steering engine, the exhaust of which 
was led to a separate measuring tank. 

Fig. 7 shows the water per indicated horsepower also plotted 
to a basis of revolutions. 

Fig. 9 shows the propulsive coefficient plotted to a basis of 
speed. 

On the completion of the voyage, the vessel returned to the 
Turbinia Works, where her reciproating engine was taken out, 
engine seats remodeled and preparation made for the reception 
of the tubines and gearing. 

Fig. 3 shows the general arrangement of the turbine ma- 
chinery and gearing. 

The only alteration made to the vessel was in the type of 
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propelling engines; the boilers, propeller, shafting and thrust 
blocks remained the same as for the reciprocating engine. 
The propelling machinery consists of two turbines in 
“series,” viz.: one high-pressure and one low-pressure, the 
high-pressure turbine being placed on the starboard side of the 
vessel and the low-pressure on the port side. At the after end 
of each of the turbines a driving pinion is connected with a 
flexible coupling between the pinion shaft and the turbine, the 
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pinion on each side of the vessel being geared into a wheel, 
which is coupled to the propeller shaft. 

A reversing turbine is incorporated in the exhaust casing 
of the low-pressure turbine. The air, circulating, feed and 
bilge-pumps are of the usual design for tramp steamers, and 
are driven by means of a crank and connecting-rod coupled 
to the forward end of the gear-wheel shaft. The turbine and 
pinion-shaft bearings are under forced lubrication, as in 
ordinary turbine practice. The teeth of the pinions and of the 
gear-wheel are lubricated by means of a “spray” pipe extend- 
ing the full width of the face of the wheel. Independent oil- 
pumps are fitted for supplying oil to the bearings and gear- 


wheel. With a view to the possibility of experimenting with 
different lubricants for the gear-wheel, the oiling system for 
the bearings is separate from that of the gear-wheel. 

The high-pressure turbine is 3 feet maximum diameter by 
13 feet over-all length, and the low-pressure 3 feet 10 inches 
in diameter by 12 feet 6 inches length. The turbines are 
similar in design to a land turbine, being balanced for steam 
thrust only, the propeller thrust being taken up by the ordi- 
nary thrust-block of the horse-shoe type, which is fitted aft 
of the gear-wheel. A new condenser, together with a vacuum 
augmentor, is fitted with the turbine installation. The cool- 
ing surface of the condenser is 1,165 square feet. 

The gear-wheel is of cast iron, with two forged steel rims 
shrunk on. The diameter of the wheel is 8 feet 314 inches 
pitch circle, having 308 teeth—double helical—with a circular 
pitch of 0.7854 inch. The total width of the face of the 
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wheel is 24 inches; 
axis. 

The pinion shafts are of chrome nickel steel, 
diameter pitch circle, with 20 teeth 0.7854 circular pitch. 
ratio of gear is 19.9 to I. 

On the completion of the erection, on board, of the turbine- 
gearing installation at the end of February of this year, the 
vessel was loaded to the same draft and displacement as that 
under which the trials referred to in Table I. were run. As 
already mentioned, the propeller has not been touched or 
altered in any way. In the short interval since the comple- 
tion of her alterations, the vessel has been out to sea on four 
occasions. 

Table II. gives the data and results of a run made off the 
Tyne on 11th of this month: 


the inclination of teeth 20 degrees to the 


5 inches in 
The 


TABLE 1—S. S. VESPASIAN. PROGRESSIVE TRIAL ON HARTLEY 
MILE, WITH RECIPROCATING ENGINES. 


Direction of run.......... Si N. Mean. 5 N. Mean 
SpeedhtAwaeoc seeen cee: 7.438 7.563 7.50 8.531 7.860) 8.1 
Revolutions per minute....| 49.9 51.27 50.58 55.1 55.5 55.3 
Boiler pressure in pounds..| 126 130 128 138 129 133.5 
H. P. receiver pressure. . . 73 72 72.5 82 84 83 

I. P. receiver pressure.....| 17.5 17.25 17.37 20.5 22 21.25 
L. P. receiver pressure... . 4.75 6 5.37 4.5 4.75 4.62 
L. P. exhaust pressure. .in.| 27 27 27 27 27 27 
Vacuumbenerneeeernr in.| 28.25 28.37 28.31 28.5 28.5 28.5 
Barometer. . i eral 294960) |" hye acy |] clesecerevenl cp eorex | feredeaer meal | Meee rate 
Mean H. P. ‘pressure. Poet 30.75 | 30.35 30.55 34.25 | 34.85 | 34.55 
Mean I. P. pressure...... 13.8 13.85 13.82 14.8 14.6 14.70 
Mean L. P. pressure ant 3.91 4.125 4.01 4.8 4.87 4.83 
It J6f, 12, 1st, IP. 124 126 125 152.5 156.5 154.5 
lB lsh iss did) Soc Gouneou. 139 143.5 141.2 164.5 164 164.2 
IGS RIA IEd sop nodpanoo 113 122 117.5 153 156.5 154.7 
11, 8b IPs ttAles nowuo0000 376 391.5 | 383.7 470 477 473.5 
‘Temp. circ. inlet......... Sibi banodoael eaahtorel| casode || oposnedll conced 
ARS, GX, CHEE.3550a0000 76 81 78.5 87 87 87 
sRempwhotwelleepreenieier 73 71 72 81 85 83 
Direction of run.........- S. N. Mean. Si. ; Mean. 
Speedin ee eee 9.278 8.090 8.684) 11.009) 9.399) 10.204 
Revolutions per minute....| 58.4 59.3 58.85 70 70.1 70.05 
Boiler pressure in pounds..} 135 143 139 152 149 150.5 
H. P. receiver pressure....| 95 95 95 128.5 127.5 128 

I. P. receiver pressure.....| 26 26 26 44 45 44.5 
L. P. receiver pressure... . 3.37 2.75 3.06 3 3.62 3.31 
L. P. exhaust pressure. .in.| 26.8 26.8 26.8 25.2 25 ed, 25.2 
WAGED sa009anc0n0a00 in.| 28.25 28.25 28.25 26.5 26.5 26.5 
Barome teehee Ril) Sekooen kehoonen | oosoua |lsseoonodlNamodoo || oacend 
Mean H. P. Pressure......| 37.3 38.15 | 37.72 | 47.6 47.95 47.77 
Mean I. P. pressure.......} 17.25 17.45 17.35 24.8 24.65 24.72 
Mean L. P. pressure...... 5.61 5.91 5.76 8.86 9.51 9.18 
It, 1a, Pp JEL Pocono gpoccol) UA 183 179.5 269 272 270.5 
dls Ean) sa Ce eee ead dois 204 209 206.5 351 348 349.5 
lips oes Ib Isa cigoodoDNod 189.5 203 196.2 | 359 387 373 

i, 18, 1D toll, oov0 000000 569.5 595 582.2 979 1007 993 
ARTI, Cte HME, scocdodall ogecos || cossoo || coacec |] eg0cee || oxoccec || panos 
ANAT, GR, GRE covcooon 91 90 90.5 106 107 106.5 
emp SHOLWell Meee eee 91 92 91.5 118 119 118.5 
irectionvoferun eee rere Sb N. Mean. Ss. N. Mean 
Speed eee 10.778 9.068 9.923) 10.315 8.759 53 
Revolutions per minute...| 67.4 68.27 67.83 64.9 64.36 64.63 
Boiler pressure in pounds..| 142.5 130 136.2 143 132 137.5 
H. P. receiver pressure....| 120.5 115 117.75 | 1138 107 110 

I. P. receiver pressure.....| 40 42 41 36.5 35.5 36 

L. P. receiver pressure. .. . 1.5 2.75 2).12 75 1 875 
L. P. exhaust pressure..in.} 25.75 25.5 25.62 26.2 26 26.1 
WAGOMM.co0 05000660000 in.| 27.25 26.87 | 27.06 | 27.67 | 27.387 | 27.52 
Barometer er eerie iit | eee Geet ere Gua kobiohom lacs ac lh Gaaeos 
Mean H. P. pressure......| 44.12 43 | 43.56 | 41.85 42.25 | 42.05 
Mean I. P. pressure.......] 23.2 24.67 23.93 Mil t/ 22 21.85 
Mean L. P. pressure..... . 8.42 8.8 8.61 7.18 6.96 7.07 
TH SP Hy Pear 241 237.5 239.2 220 220 220 

Ie, 1815 JP) 1 IP, 316 340.5 328.2 284.5 286 285.2 
IG Jah, 1B.) Wp 1250 328.5 344 336.2 269.5 259 264.2 
1f 18, IP. TOL poa006 ..| 885.5 922 903.7 774 765 769.5 
ANT GROIN so56cc00|| gaqace || aaecca || vogooo || vgovon |] coavbu |! ogo0ge 
ARSED), GCG CHCas a c000000 101 104 102.5 97 98 97.5 
Temp: hotwell’..-....... 112 116 114 98 101 99.5 
Direction of run.......... Se 5; Mean. N. S Mean. 
Speed ener ereeeete 9.809 8.824 9.316} 8.824 9.326} 9.075 
Revolutions per minute....} 62 62.1 62.05 62.1 61.3 61.7 
Boiler pressure in pounds..| 128 128 128 128 120 124 

H. P. receiver pressure....| 101 102 101.5 102 100 101 

I. P. receiver pressure.....| 31 80.5 30.75 30.5 32 31.25 
L. P. receiver pressure. ... 1.5 1.5 1.5 1.5 | —2°5 | —2 

L, P, exhaust pressure..in.} 26.25 26.25 26.25 26.25 26.25 26.25 
WAG oodoebposcs009 in.| 27.5 27.75 27.62 thy || BME |) 2/ochl 
Barometers eerie Rial cpasae |oosooel ll aaaoaenl| coocgo || ooanoa || o9900 
Mean fl. P. pressure...... 39.3 40.5 39.9 40.5 40.5 40.5 
Mean I. P. pressure.......| 20.25 19.7 19.97 19.7 20.55 | 20.12 
Mean L. P. pressure...... 6.32 6.5 6.41 6.5 5.83 6.16 
My leki least yep edadouc 197.5 203.5 200.5 203.5 201 202.2 
Gis bisa senesoabnedds 253.5 247 250.2 247 254.5 | 250.7 
IG Ish Jen Eehantes ad ace 227 233.5 230.2 233.5 | 206.5 220 

Ih, 18k, Pen LOL saccoscocs 678 684 681 684 662 673 
ART Gtes HN sonencce|| caged! ||| caovce |] op9000 §| oqquoo || og5000 || nyeo00 
AREMpPACILOACISC eee 94.5 94 94.2 94 94 B94 
Memp.hotwelloe. 94 93 93.5 93 94 93.5 
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Draft taken at Whitley Bay. Draft, forward, 19 ft. 1 in.; draft, aft, 20 ft. 3 in.; 
draft, mean, 19 ft. 8 in. Dimensions, molded, 275 ft. by 38.75 ft. by 21.16 ft. Dis- 
placement 4350 tons; coefficient, 0.754. Propeller, solid cast iron, four blades; 
diameter, 14 ft.; pitch, 16.35 ft.; expanded area, 10,100 sq. in. Measured mile at 
Hartley. High- -pressure cylinder—diameter 224 in.; mean cut-off, 71 percent; 
intermediate cylinder- diameter, 35 in.; mean cut- off, 63 percent; low-pressure 
cylinder-diameter, 59 in.; mean “cut-off, 64 percent; stroke, 42 in. 

The water consumptions per hour at the several rates of 
revolutions have been plotted in Fig. 6, shown in full lines 
for the reciprocating engines, and in dotted lines for the tur- 
bine-geared engines. It will be noted that under normal full- 
speed steaming conditions an increase of about I knot is 
obtained with the same coal consumption. Fig. 8 shows the 
water consumption per shaft horsepower for the geared 


turbines. 
TABLE II.—TRIALS WITH TUBINES AND GEARING. 


Speedshing knots sees eee eer Naso EN 8.4 9.56 10.5 10.66 
Revolutions per minute............... cape 56.5 65 71.3 73.3 
Boilers pressliLe =e eee Ee EEE Een Ib.} 145 144 140 145 
Initial pressure, high-pressure turbine.... lb. 60 86 110 121 
Initial pressure, low-pressure turbine...... lb. 15.2 12.5 Well 5.5 
WVacuumer enrich trcscaieonncene in. 28.8 28.8 28.7 28.5 
iBarometertayreericnn ater conn in PAD Ninn oti leononcodl | iu aon 
Shatthorsepowel eee eee eee een 456 740 980 1095 
Water consumption per hour, main engines-lb} 9070 12,000 | 14,480 | 15,670 
Water consumption per hour, all purposes..Ib.| 9670 12,620 | 15,120 | 16,370 
Water consumption per shaft horsepower per 

hounsmainvengineseeee eee Ib. 19.8 16.2 14.8 14.3 


It will be noted that the observed mean speeds on the 
measured mile, given in Table II., correspond to the speeds 
obtained with the reciprocating engines at the same revolu- 
tions in Table I., thus eliminating any necessity for allowances, 
the weather conditions in the two cases being very similar. 
It may be mentioned that the turbines and gearing have given 
no trouble, and have worked satisfactorily with very little 
noise or vibration throughout the trials. Further, there is 
no appreciable wear on the teeth or bearings. It is pro- 
posed to put the vessel into commission and run extended 
trials, 


THE MARINE STEAM ENGINE INDICATOR—XI.* 


BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 


PRELIMINARY TESTS. 


The indicator and necessary engine attachment being pro- 
vided, the preliminary tests, which should be made before 
taking diagrams, will now be considered. From the scrap 
on board select any piece of metal of sufficient size for the 
purpose and drill and tap it to suit the thread on the straight- 
way cocks (Fig. 44, January, 1910), which should be pro- 
vided with every indicator intended for marine use. If a 
suitable piece of metal cannot be found any threaded pipe 
fitting will do provided the thread is of the proper size. 
Screw the indicator cock into the fitting and secure the fit- 
ting in a bench vise, so that the axis of the cock will stand 
vertical. The indicator may now be attached to the cock in 
the usual manner. This is a convenient way to hold the in- 
_strument while making some of the tests to be described. 
The indicator itself should never be clamped in a vise. 

Having secured the instrument in a handy location, fit a 
stiff spring to the piston and cover and examine for lost 
motion by trying to move the pencil in various directions in 
a vertical plane. When the piston-rod guide forms an essen- 
tial part of the parallel motion this should be examined with 
particular care. The mechanism should be gone over until 
there is no unrestrained movement at the pencil. All lost 
motion having been taken up in the pencil mechanism, the 
swivel head, which carries the entire mechanism, should be 
tried for slackness where it bears on the frame of the in- 
strument. The moving parts should now be tested for fric- 
tion as follows: Remove the spring and piston, raise the 


* Copyright, 1910, by Chas. S. Root. 


pencil to its highest working position, and let go. It should 
fall instantly to its lowest position. Attach the piston— 
without the spring—and work the pencil lever slowly and 
carefully up and down, feeling all the while for any suspi- 
cion of a “catch” or binding. If any sticking is detected its 
cause must be ascertained and removed before going further. 
A slight roughness in the cylinder or on the surface of the 
piston may sometimes be corrected by polishing with the 
finger end covered with rotten stone and oil, or with any of 
the fine red polishing pastes made of crocus. With the 
piston still in place on the rod, raise the pencil to its full 
working height and close the cock on the steam inlet. The 
pencil should remain at the top of its stroke or sink very 
slowly. On opening the cock with the piston at any point 
the pencil should drop instantly to its lowest designed posi- 
tion. It is not at all essential that the piston should be ab- 
solutely tight, but it should be tight enough to prevent the 
pencil falling quickly when the steam inlet is closed. If the 
instrument will not pass these friction tests, after carefully 
taking up all lost motion, it should be sent to the maker for 
overhauling, and if the instrument is a new one, it should 
be rejected and another required. ; 

In order that the pencil may bear on the card with constant 
pressure at all points it is necessary that the drum be truly 
round and accurately centered. It is also essential that the 
drum axis be parallel with the plane in which the pencil 
moves. These conditions are tested for as follows: Remove 
the piston spring, but leave the piston attached to the rod. 
Adjust the stop on the swivel head, so that “day light” is 
just visible between the pencil point and the drum surface. 
Using a lead pencil or soft-wood stick from below, push the 
piston slowly upwards through its full travel, sighting all 
the time between the drum and pencil point. If the distance 
changes in the slightest degree, either the drum axis or 
pencil mechanism is out of line. The drum should next be 
rotated by pulling on the cord. If there is any change in 
the space during this operation the drum is either “out of 
round” or improperly centered. These tests should be re- 
peated with the drum in various positions and the pencil at 
different heights. If the drum is not true, remove it from 
the base ring, clean the seating and replace. If it cannot 
be made to run true after cleaning and reseating it should 
be returned to the factory for correction. If used with the 
drum in bad condition the pencil will drag in spots and throw 
the diagram out. 

The vertical and horizontal lines drawn by the instrument 
must be straight and “‘square” with each other. Put a paper 
card on the drum; adjust the stop so that the pencil point 
will just touch the paper. Push the piston up—as before 
described—drawing a vertical line. Fit a piston spring to 
the instrument and draw a fine horizontal line by pulling 
on the cord. If the lines thus drawn are not straight, or if 
they do not make an angle of 90 degrees, either the pencil 
motion is incorrect or the drum may have a slight vertical 
movement on its stem. The squareness of the lines may be 
tested in several ways, but the most accurate and convenient 
method is probably as follows: In Fig. 82 let x # and y y 
be the test lines drawn by the indicator, and let O denote 
the point of intersection. With O as a center and a radius 
equal (roughly) to three-fourths of O y, describe the are ABC. 
With the same radius and with B as a center describe the 
arc DOY. B should be so located on ABC that it will cut 
4“ # at an angle of about 45 degrees. With an accurate 
straight edge pass a line through D and B, and produce it 
to cut y y, as shown. If the test lines are square, y y, DBY 
and the are DOY will cross each other at the same point. 


1 By Geometry: ‘‘An inscribed angle is measured by one-half its in- 
tercepted arc,”” and in consequence ‘‘an angle inscribed in a semi-circle is 
a right angle.”’ 


258 International Marine Engineering 


JUNE, IQI0. 


If the vertical line crosses at any other point—as at Z—the 
test lines are out. This checking should be done with sharp 
pencils and compass points and an accurate straight edge. 
The ordinary triangles or set squares used by draftsmen 
should not be used—unless they have been tested and are 
known to be correct—for the reason that those made of 
wood, celluloid and even of hard rubber change their shape 
when a few months old. Metal squares are, of course, not 
open to this objection. 

The indicator should now be tested for correct proportional 


FIG. 82. 


movement of the pencil relative to the piston. The simplest 
way to make this test is to move the piston by means of a 
uniform fine pitch screw. Attach a to or 20-pound spring to 
the indicator piston in the usual way, the instrument being 
secured in a fitting clamped in a bench vise, as above described. 
On the bottom of the piston, piston rod or piston rod nut of 
almost every indicator a lathe center will be found. File one 
end of a small brass rod to a point. Seat the point in the latter 
center, the rod projecting downward through the cock towards 
the sliding bar of the front jaw of the vise. If the reader has 
an inside micrometer at hand, the brass rod should be of the 
same diameter as the extension bar shown at the right in Fig. 
83. The rod should be cut to a convenient length and clamped 
in the chuck above the micrometer head and the lower end of 
the micrometer seated in a center punch mark on the sliding 
bar of the vise or on a metal plate secured to the vise. Care 
should be taken to have the ends of the micrometer so placed 
that there will be no lateral movement, and the extension bar 
should be watched while under compression, in order that the 


test may be stopped in case the rod should spring or bend. 
If an inside micrometer is not at hand one of the ordinary out- 
side variety can be adapted to the job by casting a white 
metal block and fitting it to span the “anvil,” as shown at A 
in Fig. 84. The brass extension rod B is screwed into the 
block. The frame. of the micrometer must, of course, be 
rigidly secured to the metal piece holding the indicator, so that 
the whole rig is in line. If a micrometer is not to be had, one 
can be improvised with threaded rods and nuts, care being 
taken to provide a proper index so that the screw can be turned 
exactly one revolution at a time. 

The gear being in readiness, put a card on the drum, turn the 
micrometer upward until it has a firm bearing on the piston; 
note the position of the index on the screw; apply the indica- 
tor pencil to the card; rotate the drum by pulling the cord, and 
draw a long, fine, horizontal line. Remove the pencil; let the 
drum recoil; turn the screw upward exactly one revolution and 
proceed as before. Repeat the operation until the pencil has 


risen a little over two inches above the original line. If the 
pencil is raised higher there is danger of injuring the piston 
spring. This test must be conducted with great care. The 
movement of the pencil is usually more than four times that of 
the piston, and a very small error in the screw movement will 
show an apparently large pencil error. 

The calibration being completed, remove the diagram and 
test, as shown in Fig. 85. The diagram shows thirteen spaces. 


FIG. S84. 


Count off the same number on any equally divided scale, the 
spaces being of such length that their sum will be a little 
greater than the distance between the top and bottom lines. 
Place the scale across the lines so that the extreme divisions— 
in this case 0 and 65—will fall on the top and bottom lines. If 
the test lines are equally spaced they will coincide with the main 


FIG. 85. 


divisions of the scale,” as at 0, 5, 10, I5...... 500 oO — tI 
method of testing equally spaced lines should be remembered, 
as it is frequently made use of in indicator work. 


(To be continued.) 


Increased Economy in Coal and Oil Consumption by 
United States Naval Vessels. 


In a statement prepared by the United States Navy Depart- 
ment, it is shown that a total of 350,296 tons of coal were used 
by the vessels in the navy during the first half of the fiscal 
year 1910. From the reports received by the Navy Depart- 
ment and the data compiled therefrom it appears that at a 
given speed per nautical mile run on the basis of an average 
for all the ships in commission, a decrease of about 12 percent 
in coal and 8 percent in oil is recorded. While this saving 


2For by geometry we know that: “If a series of parallels, cutting 
two straight lines, intercept equal distances on one of these lines, they 
also intercept equal distances on the other.” In this case one line being 
the edge of the diagonal rule and the other line a vertical line square 
with the parallels. 
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is partly due to less cruising service it should be noted that 
the saving of coal on that account was counterbalanced 
largely by the increased average speed at which the ships in 
general were cruising. The total amount of coal saved during 
the first half of the year amounted to about 56,000 tons. 

The reasons for this increased economy are to be found not 
only in the improved design and type of machinery now used 
in American warships, as compared with older types, but also 
to the materially increased efficiency of the personnel in the 
operation of the machinery and in firing. 

Some of the records which are particularly noticeable are 
the following: The battleship Wissowri used 25 percent less 
coal per nautical mile run when under way during this period 
and 35 percent less while in port. With the Kansas, the 
Saving was I2 percent, and with the Rhode Island 11 percent. 
The record for the Missouri is all the more remarkable when 
it is considered that this battleship has been in commission 
for seven years, and during that period has never been com- 
pletely overhauled at a navy yard. Furthermore, on recent 
speed trials this vessel showed approximately a knot greater 
speed than on her official trials, when she was new and when 
a large bonus was to be paid for every additional half knot 
above contract speed. This increased speed was obtained on 
a greater displacement than that on which the builders’ trials 
were carried out. 

Still better results from an economical standpoint are antici- 
pated in the coal consumption of ships where superheated 
steam is being used, and in oil where the steam turbine is used 
in place of the reciprocating engine. 


LAUNCH OF THE BRITISH BATTLESHIP COLOSSUS. 


The Colossus, the ninth British battleship of the Dread- 
nought type, was launched in April from the yards of Scott’s 
Shipbuilding & Engineering Company, Greenock. This is the 
first battleship of the Dreadnought type launched on the 
Clyde, although the battle cruisers Indomitable and Inflexible 
were built there, the former at Fairfield and the latter at 
Clydebank. The Fairfield Company were also the contractors 
for the propelling machinery of the Bellerophon, and the 
Scott’s Company supplied the propelling machinery for the St. 
Vincent, but the last battleship built in a Clyde yard for the 
Royal navy was the Agamemnon, built by William Beardmore 
& Company. 

The Agamemon’s immediate predecessors on the Clyde were 
the Hindustan, built at Clydebank, and the Commonwealth, 
built at Fairfield, both launched in 1903. Seven years have 
elapsed since then, but the development of the battleship has 
been notable in the short time. That progress can be followed 
-by a table: 


Designed 
Displacement. I.H.P. Speed Knots. 
Hindustan ..... 16,350 18,000 18.5 
Commonwealth. 16,300 18,000 18.5 
Agamemnon ... 16,500 16,750 18 
Colossus ...... 20,250 25,000 21 


The Colossus is 510 feet long and 86 feet beam. Her dis- 
placement is 20,250 tons, and her turbine engines, designed for 
25,000 indicated horsepower, are expected to give her a speed 
of 21 knots. 

The advance that has been made in respect of gun power may 
be shown by the statement that whereas the Hindustan and the 
Commonwealth have each only four 12-inch and four 9.2-inch 
guns, the Colossus will have ten 12-inch guns. The Agamem- 
non has fourteen guns of large caliber, but only four are 
12-inch guns, the remainder being 9.2-inch guns of 50 calibers. 
All the nine Dreadnoughts are ten-gun ships. In the Dread- 
nought, the Bellerophon, the Temeraire and the Superb the 
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.length of the gun is 45 calibers, and in the Vanguard, the 


Collingwood, the St. Vincent, the Neptune and the Colossus 
it is 50 calibers. 
The growth in size of the type of vessel is shown below: 


Length. Beam. Draft. Displacem’t. 

See ticets Feet. Feet. Tons. 
Dreadnought ..... 490 82 2514 17,900 
SUPA cooscsaseee 490 82 27 18,600 
Temeraire ........ 490 82 27 18,600 
Bellerophon ...... 490 82 27 18,600 
VERGO soccooces 500 84 27 19,250 
Collingwood ...... 500 84 27 19,250 
Si Vaneent....... 500 84 27 19,250 
INCPRUME >oc00000¢ 510 86 20,250 
COWOSSUS ooocoacse 510 86 20,250 


In the Colossus the ’midship guns are placed en echelon. 
The whole ten are available for use on either broadside. On 
the battleships the diagonally-placed guns fire across the deck, 
under a kind of boat deck. This structure accommodates the 
4.7-inch guns of the anti-torpedo armament, which are not 
easy to place. The 4.7-inch gun is preserved for anti-torpedo 
armaments because of great rapidity of fire. 

The Colossus is the first large variation of the Dreadnought. 
In broadside-fire design she presents a great improvement, in 
the diagonal placing of the two ’midship guns and the placing 
of the ten guns in five turrets on the middle line, as in the 
Conqueror, the Monarch and the Thunderer. In the latest 
twelve-gun German ships the arrangement is similar to that on 
the Brazilian Minas Geraes and Sao Paulo, except that the 
wing turrets are en echelon. The new French ships have 
adopted the Minas Geraes arrangement, and the American 
ships have their gun turrets on the middle line. The Ameri- 
cans were the pioneers of that disposition. The Japanese 
adhere to mixed armaments, on the experiences gained at 
Tsushima. 

H. M. S. Hercules, sister ship to the Colossus, the contract 
for which was placed with Palmer’s Shipbuilding & Iron Com- 
pany, Jarrow-on-Tyne, is to be launched on May 10, and the 
Warrego (the third of the Australian torpedo boat destroyers) 
is to be completed in July. The Warrego is being built’ by the 
Fairfield Shipbuilding & Engineering Company, Clyde, and will 
be shipped in sections to Australia, and rebuilt in one of the 
Commonwealth dockyards by Australian workmen. The 
Colossus is to be ready for trials in nine months. Only nine 
months elapsed between the laying of the keel and the launch. 

In this connection we may add that the two cruiser battle- 
ships, of the Indefatigable type, which are to be built for the 
governments of Australia and New Zealand, respectively, have 
been placed by the Admiralty. One is to be built by the Fair- 
field Shipbuilding & Engineering Company, Ltd., Clyde, and the 
other by Messrs. John Brown & Company, Ltd., Clydebank. 
They will each cost about £1,800,000, and they have been 
placed by the Admiralty by arrangement with the governments 
of Australia and New Zealand. They form parts of the fleet 
units which are to be provided by the two colonial govern- 
ments, but they will be integral parts of the British navy, sub- 
ject to the orders and regulations applying to the other ships 
of the fleet. They are additional to the five armored ships of 
this year’s British naval programme, and will be completed in 
1912. 

Including the orders for the two colonial cruiser-battleships, 
there are now on hand on the Clyde twenty-nine British war- 


ships—two Dreadnought battleships, two Dreadnought 
cruisers, five protected cruisers and twenty torpedo boat de- 
stroyers. 


This is the largest number of vessels, and the largest ton- 
nage, that have ever been under construction on the river at 
one time for the British navy. In addition, the district ex- 
pects a share of the naval programme of the current year. 
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A Damascus Sword 


will bend to a right angle under your foot, and 
return exactly to its alignment; you can cut bones 
and tempered steel rods with it and it won't show 
nicks; its edge is so fine that it will sever a piece 
of gossamer floating in the air. 


‘For two thousand years men have tried to imitate 
the steel of the original Damascus blades, but neither skill nor 
materials brought success. 


Recently chemists found Vanadium in the finest Swedish irons 
and steels. They added Vanadium to ordinary steel and thus 
made Extraordinary Steel. To-day, Vanadium is a commercial 
product, and in the past few years it has revolutionized the 
possibilities of high grade steels. It increases all the physical 
properties wonderfully, improves cast iron, bronze and_ brass, 
gives strength with ductility, prevents crystallization, imparts 
five-fold wearing qualities, and makes “‘anti-fatigue’’ steel. 


With intelligent heat treatment Vanadium Steels surpass the 
best steels of old Damascus. Vanadium is added in the crucible, 
in the open hearth furnace, the electric furnace, or the foundry 
ladle, in small quantities, can be controlled accurately, is used in 
homeopathic doses, costs little, requires no special apparatus, and 
gives results previously unknown in Metallurgy. 

For all high duty parts—gears, iron cylinders, bushings, cut - 
ting tools, dies, chains, pistons, forgings, guns and deck plate, 
Vanadium must be used for the maximum of strength, service 
and safety. Descriptive booklets free. 
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DOUBLE THE LIFE OF YOUR BEARINGS 


Victor Vanadium Bronze has increased the wearing power and life of 


bearings to such a wonderful extent that it is recognized as the peer of all other 
composition bearing metals. 


Remember that Victor Vanadium Bronze is at least Ten per cent. lighter in actual 
weight than any other bronze casting of the same dimensions. This very important 
factor in combination with its acknowledged uniformity, strength, ductility and 
wearing qualities, render its adoption in all marine bearings and bushings an economic 
necessity. 


COMPARATIVE BEARING TESTS 
OF 
VICTOR VANADIUM BRONZE AND OTHER COMPOSITION METALS 


No. oF Loap TIME 
R. P. M. 
BEARINGS | IN LBs. 


400 | 3000 VICTOR VANADIUM BRONZE 
400 | 2000 VICTOR VANADIUM BRONZE 
400 2000 VICTOR VANADIUM BRONZE 
400 | 2000 REGULAR BEARING METAL 
400 2000 HIGH GRADE BEARING METAL 


400 3000 VICTOR VANADIUM BRONZE 
400 | 2000 VICTOR VANADIUM BRONZE 
400 | 2000 VICTOR VANADIUM BRONZE 
400 2000 REGULAR BEARING METAL 
400 2000 HIGH GRADE BEARING METAL 


Composition No. 1. Type ‘‘C’’ Special Victor Vanadium Bronze. 
oe No. 2. Type ‘‘B’’ Superior Victor Vanadium Bronze. 
w . 3, Type ‘‘A”’ Regular Victor Vanadium Bronze. 
sf -4. 81% Copper, 9% Tin, 6% Lead, 4% Spelter, Trace of Phosphorus. 
ss - 5. 847, Copper, 12% Tin, 4% Lead, Trace of Phosphorus. 


Each of the samples of metals was placed on the machine twice. It will be noted that the time of run checked 
up exactly in each case. The bearings were placed upon a shaft, 2*5/,," diameter, and the bearing surface in each case 
was 9 square inches. The speed throughout the test was the same, 400 revolutions per minute, 50% more load was 
applied to special Victor Vanadium Bronze composition, and it’s time of run was much greater than the other metals. 
The load applied amounted to 333.33 lbs. per square inch in special Victor Vanadium Bronze bearing, and 222.22 Ibs. 
per square inch in all the other bearings. 


Write for our booklet on ‘““Vanadium Metals in Marine Construction.” 


VANADIUM METALS COMPANY 


Frick Building, Pittsburgh, Pa. U. S. A. 


Foundry, East Braintree, Mass. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS.* 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repairs. 


Brasses of Marine Engines. 


During a two years’ cruise in one of our large armored 
cruisers, having charge of both main engines, | had some ex- 
perience with brass and bronze as used in heavy journals which 
may or may not be new to the many readers of your valuable 
paper. The main bearings, crank pin and wrist pin brasses 
gaye the most trouble, but occasionally, and apparently without 
cause or provocation, the saddle-pin brasses, particularly those 
of the intermediate-pressure and low-pressure engines, would 
assert themselves. The main bearings were fitted substantially, 
as shown in Figs. 1 and 2. The caps and removable seatings 
for the bottom bearings were steel castings, but the bottom 
bearing or shell was of brass, and fitted as shown in partial 
section in Figs. 1 and 2. Both the caps and bottom bearings 


MAIN BEARINGS. 


were water-jacketed and lined with white metal, or navy metal, 
as shown, the parting, or check pieces, being locked in position 
by two 1'%-inch steel tap bolts, as shown at E, E, Fig. 2. 

If heating of the bearing should occur it would seem very 
improbable that the bottom brass, from its being locked in 
position by the tap bolts, and again secured by the caps 
through the lip on the cheek or parting pieces, could spring 
enough to put a permanent set in it. Yet such is the fact. And 
upon turning out two of these bottom brasses that had be- 
come heated before I joined the ship to ascertain their con- 
dition, it was found later on, by calipering the brass before 
refitting, that they had closed in %4 inch, as shown by the 
dotted lines in Fig. 1. In first looking over the brass it was 
thought that refitting was all that would be necessary. The 
loose babbit was therefore scraped out and the oil-ways 
trimmed about their edges, and when all the clips were care- 
fully wiped out the mandrel for refitting the main bearing 
brasses was carefully covered with a thin coating of Prus- 
sian blue and dropped into the shell as it lay upon the floor 
plates. 

Here is where our trouble commenced, for a 5-horsepower 
engine, plus a team of bulls, would have been needed to turn 


* We pay for these articles. 


the mandrel in its seating, when it should have spun around 
easily by hand. The mandrel was lifted, and the cause of its 
sticking was apparent. The brass-bore beautifully upon a strip 
of the white metal, about an inch wide, and clear across both 
open edges of the brass, but it never hit a single spot below this 
or in the crown. Then we calipered the outside of the shell 
carefully, and also a spare brass that was inthe shaft alley, 
and we found that there was a difference of a scant 4% inch 
between the two. My first idea was to set up the brass and 
bore it out to size and then turn it back into place. But as we 
had only five hours in which to keep the engine adrift I con- 
cluded to put in the spare, and have the old brass sprung back 
to size and rebabbited at the navy yard, where we were due in 
about a week. 

The spare was therefore fitted and turned in with the jacking 


Fig.3 
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OIL-WAYS IN BRASSES. 


engine, and the old brass secured upon the bulkhead in the 
shaft alley, and straightened and rebabbited at the navy yard. 
While at the navy yard the ship’s force began overhauling and 
readjusting the crank pin, wrist pin, saddle pin and main 
bearing brasses. The starboard intermediate-pressure crank 
pin had run more or less hot ever since I had joined the ship, 
and as I was assured that this set of brasses had been refitted 
but lately, I began a hunt for the cause of their heating. 

I had both half brasses removed, and gave them a good 
inspection, but they seemed, without recourse to any measure- 
ments, to be all right. There were traces of the brasses having 
been hot enough to have started the babbit slightly in several 
small spots along the edges of the oil-ways. These were 
carefully scraped out, and after thoroughly wiping out both 
half brasses and cleaning the pin they were reassembled on the 
pin. I now removed a No. 33 B. W. G. liner, and drove the 
brasses up hard, until the full power of the jacking engine 
would just move the main engine. With the brasses set up 
like this the main engine was jacked around two full turns 
and the brasses opened out again. The cause of the heating 
was then plainly in evidence, for the only bearing they had was 
the unshaded portion, as shown in Fig. 3. 

The man who had fitted these brasses, when last overhauled, 
assured me that they had a perfect bearing, as shown in the 
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shaded portion of Fig. 3, and I believed him. The trouble was 
that some one of the oilers had let the pin get away from him, 
and not called the attention of the officer of the watch to it. 
However, the mandrel was called into use and the brasses given 
a thorough refit, and left as shown in the shaded portion in Fig. 
3. To do this, however, it was necessary to remove .o18-inch 
liners when the final leads were taken and the brasses set up 
to 31 B. W. G. Heating would spring these brasses in this 
manner every time. 

On our first run, during a period of three days, and at a 
speed of 100 revolutions per minute, these brasses ran perfectly 
cool, and afterward, when we ran for two hours at 120 revo- 
lutions per minute, followed by a forced draft trial of four 
hours, at which they averaged 136.3 revolutions per minute, 
they remained cool. I have now described the effect, and will 
try and point out the cause of the springing, or changing shape 
of these and similar brasses. For a cause, and a very plausible 
one, we have not far to look. 

In a table of coefficients of expansion of metals I find that 
the coefficient of bronze (cast) is .ooo0099, while that for steel 
(cast) is but .0000064; therefore, there is a difference between 
the two metals of about 1.39 times. And as the bronze expands 
1.39 times as much as the steel that comprises the rest of the 
bearing, and must therefore go somewhere, following, of 
course, the line of least resistance, it naturally would close in 
upon the shaft or pin, causing still further heating by gripping 
or seizing the bearing surface of the shaft or pin. 

I have seen many large engines, marine type, fitted to drive 
power generators, and all of those I saw built by the Union 
Iron Works were fitted with steel shells, white metal lined, for 
main bearing and crank pin, as well as wrist-pin brasses, and 
all of them ran all right. 

When I first began erecting work for high-speed engine 
builders the engines were principally used for electric lighting, 
and the first of these were fitted with brass crank-pin boxes. 
Whether lined or unlined, they all gave trouble; then came the 
change to cast iron, white metal lined, steel castings not being 
as common twenty-five years ago as they are now. And at the 
present time to build modern engines for high duty, high speed 
and heavy work, with weights being cut down to the minimum, 
and return to brass or bronze in heavy bearings, would seem 
like retrograde progression. I can see no object in the use of 
brass or bronze for this purpose whatever. 

The saddle-pin brasses of the engines in the cruiser referred 
to were simple, straight shells, without flanges, about 54 inch 
thick, 5 inches long, and worked upon a 5-inch pin. These 
would always close in after becoming heated, but could be 
drawn back to shape by peening; but this treatment is only a 
makeshift job when it comes to main bearing shells for a 
21-inch shaft, especially when cored out for water service. 

While serving upon one of our modern battleships some 
years ago, during our trial runs over the measured mile, in 
order to standardize the screws, the No. I main bearing of the 
starboard engine developed a heavy one-ended thump when 
at full speed (136 revolutions per minute). As the engines 
were still in the hands of the builders we could only offer 
suggestions, as it was up to them to locate and remedy the 
trouble. But in this they failed, and the engines, thump and 
all, were finally turned over to Uncle Sam a couple of months 
later. I at once began a hunt for the trouble, and was sure, 
from the very start, that this bearing was low. Reference 
again to Fig. 2 will explain how I arrived at the amount that 
this bearing was low, and how I remedied the trouble with- 
out turning out the brass. 

I had four tap bolts made with conical heads, as shown at 
A, A, and replaced the original tap bolts with these. I then 
fitted four steel blocks, with a light countersink in each, and set 
them under the tap bolts on the web of the engine seating. We 
then lifted the main bearing cap clear of the shaft, and with 
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one man at each of the tap bolts began to back them out. 
These, being tapped into the seating for the main bearing shell, 
began to lift the seating and brass up to the shaft. With 
wrenches 10 inches long, upon the 1%-inch tap bolts, we raised 
the seating and brass a full 1/16 inch, until it was up to the 
shaft, solid. I then inserted four steel wedges, one in each of 
the slots C, C, in order to hold the brass up in place, and then 
removed the tap bolts altogether. A liner was now fitted, of 
proper thickness, with holes for the four tap bolts. This was 
pushed into place and the original tap bolts screwed ‘back into 
their places. My new bolts and the steel blocks were turned 
into the storeroom for future use upon similar jobs. 

It is needless to say that our job was a good, solid one, 
and that the one-ended thump entirely disappeared. I would 
recommend this rig when bearings are fitted similarly. When 
we arrived at the navy yard I turned in two sets of crank-pin 
brasses, one high-pressure and one intermediate-pressure, to 
be rebabbited. JI suggested that no oil-ways be cut in them, 
for I would cut them as I wanted them with the ship’s force. 

Excepting these particular sets of crank-pin brasses all of 
the others had oil-ways 5 inch wide and 3% inch deep, and of 
the form shown in Fig. 3. 

When the brasses had been returned on board, after they 
were carefully fitted and given a bearing, as shown by the 
shaded portion in Fig. 3, I] had a chamfer cut across their open 
edges 1% inch by 1% inches, as shown in Fig. 4, but no other 
oil-ways were cut in the bottom halves. In the top halves, in 
addition to the oil-ways as cut in the lower halves, I ran a 
channel clear across the crown of the brass, thus joining the 
three oil holes, as shown by the dotted lines, these channels 
being 34 inch wide and % inch deep. I thus gained about 115 
square inches in the projected area of the bearing surface over 
the former oil-ways. The idea of departing from fixed rules 
and practices made the ancient and honorable mechanics of the 
navy yard, who watched these bearings being fitted and the 
oil-ways cut, shake their venerable heads with awe and amaze- 
ment. All sorts of trouble was predicted for us, and some 
were willing to believe that the number! of minutes these 
brasses would run could be counted upon the fingers of one 
hand. 

However, as these men were to take no active part in any 
erank-pin drill that we might bring upon ourselves while at 
sea their sarcasms were wasted, for they fell upon deaf ears. 
These brasses were all well fitted, and given a perfect bearing 
both top and bottom, then put up, and the engines jacked 
around, with the brasses and pin dry, in order to see if they 
were parallel; then they were taken down and examined, and 
when finally set up and adjusted the leads showed No. 31, 
B. W. G. 

After leaving the yard these brasses ran cool and gave no 
trouble whatever, and they made, in round numbers, before 
taking down again some 13,000 nautical miles. When they 
were finally opened up for inspection a set of leads showed 
.or8 inch clearance, and the working surfaces were like mir- 
rors. With this clearance they did not have a sign of a 
pound, although when feeling them at sea the mixture of oil 
and lather would have a perceptible squash, and was thrown 
from the pins as white as snow. About .oro inch was the 
limit of slack on any of the other pins before they became 
noisy. This I attributed to the lather being forced into the 
large oil channels, and therefore being unable to cushion the 
pins. E. A. BLracKWELL, U.S. N. 

Kingston, N. Y. 


The average speed of the United States battleship Sowt/: 
Carolina on her official twenty-four-hour trial trip was 18.85 
knots. This is a creditable increase over the 17.68 knots at- 
tained on her preliminary acceptance trial. 
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Stop Valve Troubles. 


The stop valves of marine engines are operated either by a 
handle or by a hand-wheel. In the first case a slide valve is 
moved by the handle, and in the second the turning of the 
hand-wheel gives way to the steam. It is difficult to say which 
method is better, but each has certain advantages under cer- 
tain conditions. By means of a slide valve the revolutions are 
altered much more quickly than by a lift valve and hand- 
wheel, and such a valve must, therefore, be accompanied by a 
throttle valve, which may be used in heavy weather to di- 
minish the racing of the engine as much as possible. It is, 
however, difficult to make a throttle valve perfectly steam 
tight, and most engineers know that with the throttle valve 
closed, many engines cannot be slowed down further than to 
half speed, due to the leaking of the steam. There is less 


FIG. 1. 


leakage with the lift valve than with the slide valve, and this 
is remarkable, since the slide valve has such a large area that 
some means have to be provided for cutting off a portion of 
it from the action of the steam pressure. From the foregoing 
it is evident that a slide valve is better for high-speed en- 
gines, as there the effect of racing is more disastrous. 

The diameter of the engine stop valve need not be the same 
as that of the main steam pipe. This is seen when closing 
from a wide-open position, a lift valve, the lift of which is 
one-quarter of the valve diameter. If six turns of the hand- 
wheel are necessary to completely shut the valve, no alteration 
in the revolutions of the engine will be seen until the fourth 
turn of the hand-wheel has been made, while the last two 
turns will stop the engine entirely. For this reason the stop 
valves of the engines in the German navy have a diameter of 
two-thirds the diameter of the steam pipe. The cost of the 
valves is thus lower and the weight less. 

On the trial trip of the tug E while maneuvering, the lift 
valve was fully opened, and then the telegraph indicating 
stop, the hand-wheel was turned, but this took so much time 
that the handle of the reversing gear as put square too late 
and the boat touched the shore. The engine immediately be- 
gan racing severely, indicating that some blades were off the 
propellers. On examination it was seen that all four blades 
had been broken. In this case a slide valve would have pre- 
vented the mishap. 


Faults in the construction of slide valves are possible, as 
the following will show. On a compound engine of 250 in- 
dicated horsepower a slide valve (Fig. 1) had been fitted, and 
when steam was on the engineer was frequently troubled by 
the falling down of the valve, thus opening a passage for 


steam when it was not desired. It was thought at first that 
the valve was blown down, due to the great velocity of the 
steam. The engineer, therefore, screwed up the packing 
gland so that the resistance of the packing was greater than 
the force of the steam, but this made closing of the valve 
somewhat difficult. 

On another engine the stop-valve operating mechanism was 
made as indicated in Fig. 3. The crank A turned a rod on 
which an eccentric B was fixed. The eccentric rod moved the 
valve, which was set horizontally. The action of the steam 


FIG. 3. 


could not move the eccentric, but less pull was required for 
opening the valve than for closing it. After some time the 
reason for this was better understood, and the arrangement 
was altered. The steam pressure was 192 pounds per square 
inch, the diameter of the valve rod 1 inch, and as this.rod was 
led through a stuffing box on one side only, the force acting 
downwards on the valve would be 
3.1416 
= <Gu (1) eel O2)—s T5ORpoundss 


4 
This force acting in a downward direction on the valve was 


resisted by the frictional resistance of the valve plus the fric- 
tional resistance of the rod in the stuffing box. Since these 
two resistances amounted to less than 150 pounds, the valve 
was moved downward. 


The valve was changed as shown in Fig. 2. A check nut in 
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the form of a rod which extended through the top of the 
valve case was provided and a stuffing box was fitted. The 
diameter of this rod was made 1 1/16 inches, thus a resultant 
force acting upwards on the valve was obtained of 
3.1416 
< |G 1/16)* — (1)*| X 192 pounds. 
4 

This force was about equal to the weight of the valve and 
rod, so that the valve was then perfectly balanced. After this 
was done the force of the steam was no longer felt on the 
valve. DKS 


A Broken Crank Shaft. 


The bearings of shafts and brasses of pins and journals 
are nearly always designed for adjustment for wear. A 
liner and some thin plates are inserted between the brasses, 
so that when these are somewhat worn a thin plate may be 
taken out. After all the thin plates have been taken out, the 
liner must be filed off until the brasses are to be renewed or 
relined. In the latter case a new liner must be made. There 
is no objection to taking away some of the thin plates from 
the brasses of a pin, but in the case of a shaft resting in three 
or more bearings, care should be taken that more plates are 
not taken out of one bearing than from the other, as in that 
case the shaft may be subjected to severe bending moments. 

The crankshaft of the compound engine of the tug T rested 
in three bearings, Fig. 1, the center bearing being very long. 
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in the engine-room staff, it was thought that the crankshaft 
had worn its bearings unduly and dropped too much, so that 
the renewal of the end brasses would be necessary. The en- 
gineers hunted for a gage but could not find it. Finally one 
of the firemen remembered having seen such a plate and 
found it under the floor plates. By using it it was found that 
the shaft had not dropped more than 1/16 inch, so that the 
renewal of the brasses: was unnecessary; thus considerable 
time and money were saved. ID), 1K, 


A Fractured Rudder Head. 


In January, 1899, while the steamship Morehead was steam- 
ing against a severe northwest gale in mid-Atlantic, a peculiar 
accident in the nature of a break occurred to the rudder post. 
Fortunately, the position of the break was just above the deck 
bearing, and it extended diagonally to the quadrant head. 

Naturally, the deck officers assumed the responsibility to 
effect repairs. Securing considerable timber of all dimensions 
from the cargo they proceeded to build a jury rudder, about 
12 feet by 16 feet, with the intention of rigging it to the stern. 
However, the folly of this was soon apparent, as rigging tim- 
ber to the stern in a heavy gale was entirely out of the question. 
As usual, they then sought suggestions among the engineers, 
and the credit for successful repairs must be given to the men 
“under the grating.” 

It was decided to use the spare bottom-end brasses to clamp 
around the fractured rudder post, as nothing else available 


Fig.2 


DETAILS OF SHAFT BEARINGS ON TUG T. 


Due to the length of the center bearing the outer bearings 
wore more than the middle one. The engineer took off the 
thin plates from the outer bearings without scraping out the 
middle one. Therefore, when the caps were screwed down, 
the shaft necessarily bent. The last time this was done the 
boat was towing a small ship on a river, the engine working 
about half power. After a few hours a second ship was 
picked up and the stop valve open wide. After proceeding in 
this manner for about half an: hour, the crankshaft broke at 
A close to the edge of the center bearing. It is evident that 
the shaft had been bent about this point when the caps of the 
outer bearings were screwed down. Another tug took over 
the tow and the boat herself was towed to the engine works, 
where a new crankshaft was ordered. The broken shaft was 
made to Lloyd’s requirements, but the needlessly severe bend- 
ing moments caused the fracture. When the new shaft was 
fitted, the center bearing was recessed, as indicated in Fig. 
2, so that the wear might be equalized. 

It is essential that the wear in the bearings may be regu- 
larly controlled by the aid of gages for each bearing, since 
with large engines it is a very troublesome job to lift the 
shaft. On one steamer, where there were continual changes 


would answer as well. In calipering the post it was found to 
be exactly 12 inches in diameter. The brasses were bored for 
the crankpins, which were 14 inches in diameter, consequently 
some means had to be devised to fill in between the brasses 
and the post. Many ideas were submitted, each receiving more 
criticisms than approvals, until the idea of stripping the 2-ton 
chain block and winding the chain around the post to fill the 
space was suggested. 

When the brasses were finally brought aft to complete the 
job, it was found that they were entirely too wide to fit be- 
tween the quadrant head. In measuring it was seen that by 
the removal of one cheek from each brass they would make a 
suitable fit. To cut the cheeks away it was necessary to drill 
about twenty 34-inch holes around each cheek and split it 
away with a flogging chisel and “monday.” After this was 
finished the brasses securely clamped to the chain-wound 
rudder post. 

The engineer’s repair job occupied about six hours to com- 
plete, making a thoroughly sound repair. It proved entirely, 
satisfactorily, as severe gales and heavy seas were met with 
for several days after without affecting it in any way. Port 
was finally reached, where an entirely new post was made. 
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Mechanical Gearing for Turbines. 

The possibilities of the commercial application of the 
marine steam turbine in the event of the development 
of a successful reduction gear so that the most effi- 
cent speed of both the turbine and propeller can be 
realized without undue loss have been widely dis- 
cussed, and the value of such a device is beyond ques- 
tion. Of exceptional interest, therefore, are the re- 
sults obtained by Mr. Parsons with his experimental 
gear on the Vespastan, an account of which is pub- 
lished on page 253. Although at the time Mr. Par- 
sons’ paper was prepared only a few tests had been 
carried out, yet enough had been done to show that 
under normal full-speed steaming conditions an in- 
crease of about one knot was realized with the turbine- 
geared engines over the reciprocating engines with the 
same coal consumption. It is claimed that the turbine 
and gearing has given no trouble and has run with 
Whether long and hard usage 
of course time 


little noise or vibration. 
will impair the efficiency of the gear, 
alone will tell, but it is under such conditions that the 
gear must operate if it is to be universally applied to 
slow-speed merchant vessels, and the matter of dura- 


bility will be watched with interest. 
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Fire Boats. 

We are publishing this month detailed descriptions 
of the latest additions to the fast-growing fleet of 
American fire boats. A glance at these designs em- 
phasizes the fact that each problem in the design of 
this special type of boat must be studied by itself. Con- 
ditions vary so widely in different harbors that quali- 
ties which would at first thought seem essential in a 
boat designed for fire fighting must either be elimi- 
nated entirely or greatly modified. In the Chicago 
fire boats, for instance, which were described in our 
September, 1908, issue, speed, which at first thought 
would seem a prime necessity in a fire boat, was of 
little moment, since the narrow and obstructed river 
in which they were to operate imposed a practical limit 
to the speed at which the boats could be navigated. 
Similarly, by reason of the nature of the harbor, it was 
of exceptional advantage for the pilot to have direct 
and complete control over the movements of the ves- 
sel, and consequently the unique system of combined 
turbine and electric drive controlled directly from the 
pilot house was of special advantage in these boats. 
In the new Boston boat, described this month, we again 
find a special design to meet special conditions. In 
this case natural conditions were ihe deciding factor in 
the design of the hull. It was found necessary, on 
account of the shallow draft in many parts of the 
harbor and the presence of a large number of draw- 
bridges and the prevalence of heavy ice in winter, to 
build a hull of exceptional local strength to withstand 
the continual rough usage due to contact with such 
obstructions. The hull was therefore built of wood 
instead of steel, and sheathed with copper in order to 
prevent fouling. Another unique feature of the Bos- 
ton boat which will undoubtedly cause comment is the 
use of the smokestack as a water tower. Besides de- 
creasing the cost of installation, this obviates the neces- 
sity of exposing a man in a dangerous position where 
he has little opportunity to escape a sudden blast of 
flame or falling débris. 

Members of the American Society of Naval Archi- 
tects who attended the annual meetings of the society 
in New York in 1908 will recall the pertinent criticisms 
of fire-boat designs made by the chief of the marine 
division of the New York fire department. According 
to Chief Kenlon, speed, large boiler capacity, pumps of 
large capacity capable of delivering the water at more 
than 150 pounds pressure, combined in a hull of not 
more than 10 feet draft or 120 feet length, would rep- 
resent good fire-boat practice. To fulfil these condi- 
tions water-tube boilers and centrifugal pumps would 
seem to offer special advantages, while the use of 
steam turbines would give opportunity for a still 
further reduction in weight. Oil fuel might also be 
used to advantage on such a boat, as it offers a ready 
means of getting up steam quickly and of maintaining 
full boiler pressure while the boat is in operation. 
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Engineering Efficiency in the Navy. 

Marine engineering in the navy naturally falls under 
two heads, designing and operating. Both branches 
are closely related, and they must receive equal atten- 
tion in order that the highest efficiency may be main- 
tained both from a military and from an engineering 
standpoint. Military efficiency, in fact, now depends 
very largely upon engineering efficiency, since practi- 
cally every function performed by a modern warship 
is controlled by power. But the best efficiency can 
only be obtained when a well-designed ship is operated 
by expert engineers. The problem of engineering effi- 
ciency in the navy therefore resolves itself into the 
provision of a suitably trained corps of designers of 
broad experience and exceptional ability and the im- 
provement of the work of the engineer officers and 
engine-room and fire-room forces aboard ship. Ac- 
cording to advices from the Navy Department, good 
progress is being made in both these directions in the 
United States Navy. 

In the first place, it is natural to expect that the latest 
vessels should show increased economy in fuel and oil 
consumption over those of earlier design, due to the 
improvements which are continually being made in 
naval boilers, engines and auxiliaries. Recent de- 
velopments in the use of superheated steam, forced 
draft, improved methods of firing, better condenser 
practice, the adoption of centrifugal pumps and steam 
turbines for certain classes of work, the more extended 
use of electric power, and improvements in the design 
of electric machinery have all helped to bring about in- 
creased efficiency in the newer vessels. Economy from 
such sources, however, is more or less a matter of 
course, as it is the natural outcome of the progress of 
engineering science, but aside from such improvements 
some remarkable records of efficiency and economy 
have recently been made which are the direct outcome 
of the efficient administration of the Bureau of Steam 
Engineering and the commendable policy of the Navy 
Department in arousing the ambition of the engineer 
force by opening the way to promotion and advance- 
ment as a reward for ability and efficient work. 

As a result of such methods, vessels which have 
been in service from five to ten years are now making 
higher speeds on greater displacements than they 
attained on their official acceptance trials, where there 
was every incentive and every precaution was taken 
on the part of the builders to make a record showing. 
Furthermore, these records have been made under 
cruising conditions, with ordinary coal and without 
placing the ship in dry dock to clean the hull. In- 
creased speed under such conditions of added resist- 
ance means that the naval engineers are getting far 
more than the designed horsepower from the main 
engines. That this is being done without any conces- 
sions to economy is evident from the fact that since 
December the average coal consumption of all naval 
vessels per knot run at a given speed has decreased 5 
percent and at the same time the average mileage per 
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gallon of lubricating oil has increased 8 percent. In 
individual cases, as noted elsewhere in this issue, the 
saving in coal and oil has been even more marked. A 
remarkable decrease in the expenditures for packing 
is also reported. Results such as these can only be 
obtained by the most careful attention to details and 
the maintenance of a high standard of efficiency in the 
engineering personnel. 

Efficiency in this case, as in a good many others, is 
largely due to competition. Until recently very little 
has been done in the way of direct encouragement for 
the engineer force on naval vessels, but now steaming 
economy competitions are held and cash prizes are 
awarded to the ship showing the best general efficiency 
and economy in coal consumption. Not only is there 
a direct reward in the shape of money to be gained as a 
result of general excellence, but there are also oppor- 
tunities for advancement and promotion to positions 
in the manufacturing departments in navy yards. 
Furthermore, the future designers of naval machinery 
are to be appointed from the engineer force by a 
process of selection in which ability and practical re- 
sults will be the principal consideration. Ten engineer 
officers who have had at least three years’ sea service 
will be selected each year and given a two years’ post- 
graduate course of study in the new school of marine 
engineering at Annapolis. It is expected that the 
combination of theoretical and practical training which 
these men will receive, coupled with the fact that they 
are already men of achievement, will result in develop- 
ing the highest type of engineering ability and effi- 
ciency for this important branch of the service. A 
complete account of the organization and work of this 
school will be published in our next issue, so that our 
readers can judge for themselves of the value of this 
factor in the efficiency of naval engineering. 

No discussion of engineering efficiency in the navy 
would be complete without some reference to the 
standard of naval specifications and the cost of repairs 
to naval machinery. As compared with merchant prac- 
tice, United States naval specifications are so much 
more severe that the first cost of naval machinery is 
greatly in excess of that for merchant vessels. This 
fact has led to much criticism by engineers engaged in 
commercial work, and it has not entirely escaped the 
notice of observant taxpayers. The increased first 
cost of naval machinery, however, has proved a wise 
investment in most cases, for it has resulted in a lower 
cost of repairs per horsepower than can be shown by 
any merchant fleet in the world, and there are few, if 
any, large power plants on shore that can show as 
good or better results in this respect. In fact, the 
money saved in repairs represents a high rate of in- 
terest on the increased first cost of the machinery. Not 
only this, but the efficiency of the ship from a military 
point of view is greatly enhanced by the infrequent 
necessity for repairs and the ability of the engincer 
force to effect the slight repairs necessary on board 
ship without taking the vessel to a navy yard. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 

Tons. Knots. Apl. 1. May 1. 
North Dakota 20,000 21 Fore River Shipbuilding Co. .99.7 100.0 
Florida .... 20,000 2034 Navy Yard, New York....... 59.0 63.4 
Utah ....... 20,000 2034 New York Shipbuilding Co... 68.5 72.0 
Arkansas ... 26,000 20% New York Shipbuilding Co... 19.5 24.0 
Wyoming .. 26,000 20% Wm. Cramp Sons............ 15.7 19.0 

TORPEDO-BOAT DESTROYERS. 
Paulding ... 742; .29%4, Bath Iron Works............ 81.1 86.8 
Drayton .... 742" 2914 ‘Bath Iron) Works: > 505.5. 0.- 73.6 77.6 
Roemaeniccece 742 2914 Newp’t News Shipbuilding Co. 81.4 85.1 
Merry alc 742 2914 Newp’t News Shipbuilding Co! 79.9 82.4 
Perkins .... 742 29%4 Fore River Shipbuilding Co.. 67.7 72.9 
Sterrett ..... 742 29%4 Fore River Shipbuilding Co.. 66.9 71.4 
McCall ..... 742 2914 New York Shipbuilding Co... 56.8 66.9 
Burrows .... 742 291%%4 New York Shipbuilding Co... 56.2 65.6 
Warrington.. 742 29%4 Wm. Cramp & Sons.......... 65.5 67.5 
Mayrant .... 742, 29%4 Wm. Cramp’'& Sons.......... 69.7 72.6 
Monaghan .. 742. 2914 Newp’t News Shipbuilding Co. 17.7 18.3 
ABB coooc (EZ ADA Bean bron Words 65000050000 25e3 31.9 
Walke ..... 742 29% Fore River Shipbuilding Co... 19.2 27.5 
Ammen .... 742 29%4 “New York Shipbuilding Co... 19.4 380.9 
Patterson ... 742 29% Wm. Cramp & Sons....:.... 12.1 17.8 
SUBMARINE TORPEDO BOATS. 

‘Salmon 960 do Fore River Shipbuilding Co.. 91.7 92." 
Sealleerecrre coo oc Newp’t News Shipbuilding Co. 47.1 48.9 
Carpyeeeore O 000 00 Ufo Ite WO Ssoocacc000e 45.7 47.6 
Barracuda .. 906. 00 Union Iron Works.......... 46.1 47.6 
Pickerel) <..: 000 06 ANaS Wile CQoooocodccooosc 43.3 46.4 
Skatelrercrer : 500 00 Aine Worm COococosgococgocc 43.3 46.1 
Skipjack .... 00! OO Fore River Shipbuilding Co.. 35.3 37.6 
Sturgeon ... 600. 00 Fore River Shipbuilding Co.. 34.7 36.7 
phunawereissct S00 oo Newp’t News Shipbuilding Co. 21.2 22.2 
Thrasher ... o6 Wis Curry & SOAs ccosssoc 4.3 4.7 


ENGINEERING SPECIALTIES. 


An Engine with a Record. 

Our attention has recently been called to the remarkable 
performance of a medium-sized compound marine engine, 
built about four years ago by the Marine Iron Works, Cly- 
bourn and Southport avenues, Chicago, Ill. During the four 
years in which this engine has been in service, it has been con- 


stantly engaged in hard, steady work in a fishing tug, the 
owner of which states that during this entire period the ex- 
pense for repairs has been less than 25 cents (one shilling). 
This is a record which is certainly remarkable and testifies 
to the excellence in the design and construction of the engine. 

The engine is of the fore-and-aft compound type, having 
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cylinders 8 inches and 17 inches diameter, with a stroke of 12 
inches. The high-pressure cylinder is fitted with a balanced 
piston valve having expansion rings. The low-pressure cyl- 
inder is fitted with a double-ported slide valve. The engine is 
of the heavy service, “bar” guide design, having hollow cast 
iron back columns and front columns of turned and polished 
forgings. The crankshaft is a solid forging, finished to 4 
inches diameter, with crank-pins of the same diameter. The 
principal wearing parts are fitted up with adjustable take-up 
attachments. Appliances are fitted for lubricating each moy- 
ing part. Steel and bronze are used to a considerable degree, 
to give strength and yet minimize the weight. The builders 
state there is no fancy work about the engine, but that it is 
intended to be a good, plain, substantial machine, which will 
bring about economy through low cost of repairs. The same 
company also builds single and double high-pressure, heavy 
service, triple-expansion stern and side paddle wheel engines 
ranging from 25 to 700 horsepower. 


' 


The National Safety Gasket. 

The Dyna-Como Company, Inc., 161 Devonshire street, 
Boston, Mass., is placing on the market the National safety 
gasket. This gasket is made of copper and asbestos equally 
distributed, forming a metal and fiber bearing on éach flange. 
Since the asbestos is held by the copper, it is impossible for it 
to spread after once being made tight. It is claimed that the 
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gasket can be quickly and easily inserted; that it will with- 
stand vibration, contraction and expansion; that it will make 
a perfectly tight joint on pipe lines, where the steam is fre- 
quently turned on and off; that it will not spread nor blow out; 
that it is safe and does not have to be followed up; and, 
finally, that it can be taken out of the flange and used over 
many times. This latter claim is, of course, of great im- 
portance from an economical standpoint. The gasket is de- 
signed to hold steam, water, gas or air pressure. 


Lifting Magnets for Salvage Work. 

Recently a barge which had been towed from Pittsburg to 
New Orleans, laden with 1,500 tons of wire nails in kegs, steel 
barrel hoops, staples and barb wire, broke loose from the tug 
which was landing her, struck the wharf and sank in water 
about 100 feet deep where the current was excessive. The 
salvage of this cargo was accomplished by means of electric- 
lifting magnets supplied by the Cutler-Hammer Manufactur- 
ing Company, Milwaukee, Wis. This is the first time that an 
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electric-lifting magnet has been used under water, and the 
success of the undertaking has occasioned considerable com- 
ment. The largest haul which was made with the magnet 
consisted of five kegs of nails weighing 100 pounds each: one 
bundle of hoops weighing 79 pounds; one bundle of fence 
wire, weighing 155 pounds; thus aggregating somewhat over 
700 pounds. It is expected that one of the most important 
results of this experiment will be the reduction of insurance 
rates on barges used in the iron and steel cargo trade. 


Vertical Turbo=Fans for Forced Draft on Shipboard. 


The 50-horsepower, seven-stage vertical turbo-fan which we 
illustrate is one of eight designed by the Kerr Turbine Com- 
pany, of Wellsville, N. Y., for supplying forced draft to the 
boilers of the United States torpedo boat destroyers Sterrett 
and Perkins. These turbo-fans operate at a maximum steam 
pressure of 265 pounds, and non-condensing against 5 pounds 
back pressure. The fans, of the American Sirocco type, are 
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placed to take air from the outside through funnels on the 
deck and discharge it into the fire-room through adjustable 
cone-shaped casings. Two fans, each operating at 1,655 revo- 
lutions per minute, deliver 40,000 cubic feet of free air per 
minute into each engine room maintaining within a pressure 
equivalent to 4 inches of water. 

The installation arrangement is shown in the line diagram. 
The turbines are made right and left, and are arranged in 
pairs, one pair delivering into each fire-room. One unit is 
bolted directly onto a vertical stanchion on each side of the 
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boiler. It is evident from the diagram that the space restric- 
tions are quite severe. Small diameter of the turbine is an 
important requirement, and this was made possible without 
reducing the power below the desired limit, only by using 
seven rotors, each 12 inches in diameter. The use of many 
stages with light rotors of small diameter in these turbines 
also overcomes trouble from gyroscopic action better than 
using few rotors of larger diameter. Experience has shown 
that in marine work the gyroscopic action of large, heavy 


turbine wheels running in a horizontal plane and with bearings 
close together subjects the bearings to heavy side pressure as 
the boat rolls. 

It is claimed that Kerr turbines are meeting with consider- 
able favor for driving electric generators on shipboard and for 
driving marine auxiliaries, because of their economy, compact- 
ness, reliability and the absence of oil from their exhaust. A 
turbine is always clean in appearance and seldom requires 
attention. The test economy is maintained indefinitely, as 
there are no internal parts to rub and wear. This is of special 
advantage in driving fans and pumps where the grinding of 
dirt and cinders on the rubbing surfaces of a reciprocating 
unit would render more attention necessary. 


Invincible Nozzles for Fire Boats. 

The efficiency of a fireboat depends largely upon the 
efficiency of the nozzles, since they must have a low friction 
loss and deliver solid streams of water. Friction loss is ma- 
terially reduced by large waterways, by the absence of sudden 
changes in section and by avoiding impact. Solidity of the 
stream, on the other hand, is largely a matter of experiment, 
and the higher the pressure the more difficult it is of at- 
tainment. Furthermore, all joints in the nozzle must be 
watertight, and yet the stream must be easily directed. To 
meet these requirements the Invincible nozzle has been de- 
signed by Andrew J. Morse & Son, Inc., Boston, Mass. This 
nozzle carries a partition well down into the throat of the Y, 
and separates the water into two parallel streams with, it is 
claimed, practically no loss or eddies. The water thus travels 
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through two arms of uniform size and without obstructions. 
The two streams thus run parallel before uniting in one, thus 


avoiding friction losses. After thus uniting, the stream 


passes through a smooth play pipe, and the water is discharged 


through a properly shaped tip, giving a solid stream, as shown 
in the illustration. The illustration shows the new Boston 
fireboat Engine 47, a description of which will be found else- 
where in this issue. 


The Peerless Oiler and Wiper. 


The Peerless oiler and wiper manufactured by the Peerless 
Oiler & Wiper Company, too William street, New York, has 
been designed to obtain proper lubrication between the piston 
rod and the packing. Steam is known to dissolve any oil, 
grease or compound used in packings, so that with ordinary 
packing the engineer can never be sure how long it is going 
to last. Furthermore, when fiber rod packing. wears, leaks 
are taken up by tightening up the gland studs, so that the 
packing wears further, losing its elasticity, increasing the 
friction on the piston rod, interfering with the proper lubri- 


cation of the rod and even scoring it. The Peerless oiler and 
Wiper is attached to the gland studs in such a manner that 
the felt encircles the rod and a brass oil cup is connected to 
the device. The cup has an eighth-inch hole, and the hole is 
covered with felt. The oil permeates the felt and passes 
through the small pipe to the felt that encircles the rod. It 
is claimed that the action of the oil on the felt is the same 
as a lamp wick, giving positive action with every stroke of the 
rod. It is claimed, also that this continuous lubrication of the 
rod with every stroke reduces friction to a minimum and pre- 
vents the scoring and wearing of the rod. Furthermore, it is 
claimed that this device will result in a considerable saving of 
oil, since none of the oil applied to the rod is wasted as is the 
case when swabbing or the drip cup method of lubrication is 
used. 


An Electric Engine=-Room Telegraph. 
The device described below was invented for the purpose of 
comunicating from the bridge to the engine room on board 
ships. It consists of a telegraph worked electrically, thus 


doing away with chains or moving wires. The movable parts 
are very light, consisting of an elliptical piece of soft iron 
mounted on an arbor, a disc of fiber and an aluminum wheel, 
on which are stamped the signals. The iron ellipse rotates be- 
tween electro-magnets, and is locked in position by an iron 
core working in a solenoid. There is also a magnetic brake 
employed to damp the swing of the rotating parts, stopping 
the wheel instantly when the desired signal is in position. The 
receiving part of the telegraph can be made with the signals 
stamped on a fixed plate and a hand to indicate the signal to 
which it is required to draw attention. The core of the 


solenoid closes an electric bell circuit, causing the bell to ring 
every time that the lever of the telegraph is moved. The in- 
strument can, of course, be used for other purposes, and it 
could be made to repeat or a bell could be run from the engine- 
room to signify that the signal had been received. As it is 
impossible for the signal to remain in an indeterminate posi- 
tion this would be sufficient. 

This device is being placed on the market by Walter P. 
Notcutt, 8 White street, Moorfields, London, E. C. 


PERSONAL. 


CoMMANDER Harotp P. Norton, U. S. N., for nearly four 
years chief of the designing division of the Bureau of Steam 
Engineering, Navy Department, at Washington, was relieved 


JUNE, IQIO. 


International Marine Engineering 271 


of the foregoing duty on May 1 and assigned to take up the 
duties as assistant in the office of the “Aid on Inspections,” 
one of the four new branches in naval administration created 
under the Secretary of Navy’s reorganization plan. Com- 
mander Norton is succeeded by Commander C. W. Dyson, 
with Lieut.-Commander John Halligan as assistant. 


Rear ADMIRAL Puitip HicHgorn, U. S. N., retired, former 
Chief Constructor of the Navy, died at his home in Washing- 
ton, May 1. He was born at Charlestown, Mass., March 4, 
1849, and was graduated from the Boston High School at the 
age of sixteen. Shortly afterwards he was indentured to the 
Government as a shipwright apprentice at the Charlestown 
navy yard. In August, 1861, he obtained a position as carpen- 
ter of the clipper ship Dashing Wave, bound for San Fran- 
cisco. While on the Pacific Coast the former chief con- 
structor was connected with the Pacific Mail Steamship Com- 
pany and the California Navigation Company. He soon, 
however, again entered the Government service, and was 
assigned to the Mare Island Navy Yard. While on duty at 
the League Island Navy Yard in Philadelphia as naval con- 
structor in 1884 he was detailed to make an inspection of 
foreign dockyards. This investigation covered a period of 
nearly five months. He was then ordered to Washington as 
assistant to the chief of the Bureau of Construction and Re- 
pair and as naval constructor at the Washington Navy Yard. 
He was appointed chief constructor: in 1898. Some of his 
more noted achievements consisted in the introduction in the 
navy of fireproofed woodwork and the design of an inclined 
turret extensively copied in foreign navies and largely used 
in America. 


TECHNICAL PUBLICATIONS. 


The Marine Steam Engine. Tenth edition. By R. Sennetr 
and H. J.Oram. Size, 6 by 9 inches. Pages, 502. Illustra- 
tions, 414. New York, 1909: 
pany. Price, $6. 

So popular has this work become that a new edition has 
appeared every two years for the last eight years, and with 
each edition certain additions are made to bring the book 
thoroughly up to date. In the present edition, the additions 
of particular interest are in connection with the chapters deal- 
ing with the steam turbine and the torsion meter. The first 
two editions of the book were written by the late Mr. Richard 
Sennett, but after his death, owing to the great changes which 
had taken place in marine engineering, it required to be prac- 
tically rewritten in order to modernize it. This task was 
undertaken by Henry J. Oram in preference to preparing an 
entirly new work, but, on account of the many revisions and 
additions, little now remains of Mr. Sennett’s work. As 
showing the rapid development of marine engineering in 
recent years, it is noteworthy that since Mr. Oram’s first 
association with the book camplete chapters on watertube 
boilers, oil fuel arrangements, internal combustion engines 
and the marine steam turbine have been added. Considerable 
attention is given to the care and management of marine 
engines and boilers, and, taken altogether, the work is one of 
the most complete and valuable treatises on marine engineer- 
ing which is available. ; 

Scientific American Handbook of Travel. Compiled and 
edited by Albert A. Hopkins. Size, 5 by 71%4 inches. Pages, 
503. Illustrations, 500. New York, 1910: Munn & Com- 
pany, Inc. Price, flexible cloth, $2 net; full leather, $2.50 
net. 

To the uninitiated traveler a sea voyage is a novelty, and 
either through lack of knowledge or through misinformation 
he sometimes fails to make suitable provision for his own 
comfort, which with a little forethought he might easily have 


Longmans, Green & Com-’ 


done. This book gives more information regarding sea travel 
to-day than any other which has been published in recent 
In addition to this, it is a valuable guide book for 
European travel. It is not intended to take the place of de- 
scriptive guides like Baedeker, but it will be found an almost 
indispensable complement to such books. Among things of 
interest to the sea traveler, the book describes what is going 
on shipboard from the lookout and captain’s bridge to the 
submarine bell detector on the keel. The personnel and its 
officers and men are minutely described, also the question of 
supplies, fees, etc., are adequately treated. A statistical and 
historical account of steam navigation, the size, tonnage, speed 
records, number of passengers landed, etc., are given. De- 
tailed information is given as to the sea and its navigation; 
distances visible at sea, lights, signals, international code, 
wireless, semaphores, etc. The book should be of interest 
not only to the traveler but also as a reference book for the 
library. 


years. 


The Story of the American Merchant Marine. By John R. 
Spears. Size, 5% by 7% inches. Pages, 340. Illustra- 
tions, 16.. New York, 1910: The Macmillan Company. 
Price, $1.50. 

This book cannot be considered a complete history of the 
American merchant marine. It is rather a study of the rea- 
sons for the growth and decline of shipping in the United 
States. The author points out in a clear manner how in the 
early history of the country the people, particularly in New 
England, naturally turned to the sea as a profitable means for 
employment, both for fishing and trading. American sailors 
in those days were more than seamen; they were very apt to 
be shipbuilders, fishermen, seamen, traders and inventors as 
well, men who not only were daring and skillful navigators 
but also shrewd traders capable of meeting the competition of 
the keenest merchants in the world. It was due largely to the 
fact that the seaman was also a merchant that the carrying 
trade received such an impetus in the early history of the 
nation. In those days, in spite of almost overwhelming odds, 
young men having ambition and ability worked their way to 
the command of ships before they were old enough to vote, 
and it was to this opportunity to cultivate an ambition for a 
seafaring life that the author attributes the development of 
the master mariner who, in later years, made the American 
flag supreme upon all the seas of the whole world through the 
medium of the famous clipper ships. All through the book 
the author emphasizes the fact that the supremacy of any 
nation upon the sea is a matter of the survival of the fittest, 
disclaiming the idea that any successful merchant marine is 
to-day upheld by government aid or protective measures. 

As to modern conditions, the author attributes the decline 
of the American merchant marine very largely to the blind 
policy of neglecting to adopt modern developments in steam 
engineering at a time when the steamship was displacing the 
sailing vessel, as instances of which he quotes the adherence 
of American designers to paddle wheel propulsion when other 
nations were turning to the screw propeller and also the lack 
of experience of early marine engine designers. 

The author opposes subsidy as a means of upbuilding the 
American merchant marine, and states that if one-half the 
ingenuity and energy that have been used in arguing for the 
subsidy policy had been expended in evolving a revolution- 
making type of ship, America would have had long since a 
merchant marine worthy of her flag. The author’s idea of a 
revolution-making type of ship seems to be the gas-driven 
ship, and he takes American marine engineers to task for not 
producing out of hand such an epoch-making ship. As a mat- 
of fact, American gas engine practice is not only keeping 
pace with the world but, in many instances, anticipating de- 
velopments elsewhere. We venture to predict that if the gas- 
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driven ship becomes a reality the United States will be one of 
the first to make it so. 

It is admitted that the American flag can be restored to 
the high seas if the nation is willing to buy ships and pay for 
their maintenance, but the author claims that such a proce- 
dure would be useless except as a provision for « naval re- 
serve and that the Stars and Stripes will never again be 
triumphant upon the high seas until the American environment 
evolves once more by natural processes the nautical unit as 
eficient for the modern day as was the American sailing 
ship in days long past. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
DMG: 

949,887. 
TEX. 

Claim 1—In a propeller the combination with a rotatable shaft; of a 


frame having one side portion keyed to said shaft, and the opposite 
side portion extending to a point adjacent said shaft, a blade pivoted be- 


PADDLE-WHEEL. HENRY DUSEK, OF CAMERON, 


tween the sides of said frame, and a deflector arranged beneath the 
short side of said frame and in the path of movement of said. blade. 
Five claims. 

950,981. PROPELLER-WHEEL. CHARLES T. WOODBURN, OF 
MUNHALL. PA. 

Claim 1.—In a propeller wheel, the combination with supporting 
beams, an axle journaled in bearings on said supporting beams, hubs 
carried by said axle, and a plurality of spokes carried by said hubs, of 
transverse blades trunnioned between said spokes, links pivotally con- 
nected at one end to said blades, wrist pins carried by said links at the 
free ends thereof, cams loosely mounted upon said hubs and having cam 
grooves formed therein to receive said wrist pins, a disk mounted sta- 
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tionary upon each hub, a clutch disk loosely supported by each hub, 
latch levers pivotally connected to the clutch disks, brackets carried by 
said supporting beams, latches pivotally mounted in said brackets and 
having the outer ends of said latch levers pivotally connected thereto, 
projecting arms carried by said cams to engage with said brackets, and 
means interposed between said cams and said clutch disks for frictionally 
engaging the latter with the stationary disks. Two claims. 


950,550. AIR HEATER FOR AUTOMOBILE TORPEDOES. 
FRANK M. LEAVITT, OF NEW YORK, N. Y., ASSIGNOR TO E. 
W. BLISS COMPANY, OF BROOKLYN, N. Y., A CORPORATION 
OF WEST VIRGINIA. 


Claim 1.—In an automobile torpedo, a compressed air reservoir, an 
engine, an intervening reducing valve, and means beyond said valve for 
heating the air under reduced pressure in its passage from the reservoir 


to the engine, combined with means for heating the aig in the reservoir 
during the latter portion of the run whereby to expel a greater portion 
of the residual air. Seven claims. 


British patents compiled by G. F. Redfern & Company, char- 
tered patent agents and engineers, 15 South street, Finsbury, 
E. C., and 21 Southampton building, W. C., London. 


19,057. MAGNETIC COMPASSES. _KELVIN AND JAMES 
WHITE, LIMITED, OF GLASGOW. L. W. P. CHETWYND, MILL 
HILL, AND F. W. CLARK, GLASGOW. 2 i . 

This invention relates to “liquid”? compasses, in which the card is 
formed so that it shall resist any tendency to rock. The novel feature 
of the invention consists in forming that part which sustains the card of 
a section approximating to that of the mid-ship section of a ship. The 
under half of the float is thus built to give a steady platform, the curva- 
ture of the under half being partly concave and partly convex. To 
afford the maximum resistance to any tendency to rock the card out 


of its plane, a ring is fitted around the under half of the float, to serve 
the purpose of a bilge keel, and to prevent the card from being thrown 
off its pivot, a cup-like device is provided serving as a guard which co- 
operates with a ball or weight at the under extremity of the card, and 
which is supported by means of a spring arm projecting from the side 
of the compass bowl. The needles may be wholly enclosed within the 
float, so that they are sheltered against the drag of the liquid when the 
vessel turns rapidly. 


2,776. MEANS FOR THE REDUCTION OF WATER FRICTION 
ON THE SUBMERGED SURFACE OF SHIPS AND OTHER VES- 
SLS. T. O. SMITH, SOUTHAMPTON. 

According to this invention, vessels of ordinary construction are sup- 
plied with a sheathing such that their external surface may be of a form 
for reducing the water friction, the sheathing consisting of plates at one 
edge bent inwardly approximately at right angles to form a shoulder or 


step, and then longitudinally to form a flange, the step being per- 
forated with holes, and the flange provided with slots. The plates are 
applied so that the plain edge of one plate overlaps the flange of the 
shoulder or step of the next plate toward the bow and is fastened 
through the flange to the skin of the vessel. 


7,887. MARINERS’ COMPASSES. M. 
SAXONY. 

In this device an electric circuit connects secondary compasses with a 
main compass and is closed and interrupted through the influence of 
light rays on selenium cells arranged in the circuit, the deflection of the 
magnetic needle causing a successive illumination of the cells. As the 
needle is constant in one direction, the position of the light chamber, 
relative to the cylinder connected to the needle, will alter with the 
course of the ship. At every 5 degrees the selenium cells will, in rota- 
tion, be exposed to the light of the objectives. The electrical resistance 
of selenium being weakened by light, the relays will respond to the light 
contact and switch on the electromagnets by means of the contacts. 
Every light contact of the main compass therefore results in a cor- 
responding magnetic contact in the secondary compass and. causes the 
needle of the latter to move 5 degrees in the same direction as the 
needle of the main compass. 
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FOUR NEW TWIN-SCREW STEAMERS FOR THE NIPPON YUSEN KAISHA EUROPEAN LINE. 


The Kamo Maru, Hirano Maru, Atsuta Maru and Kitano 
Maru, constructed by the Mitsu-Bishi Dockyard & Engine 
Works, Nagasaki, Japan, are the latest additions to the rapidly 
growing European line of the N. Y. K., and they are typical 
of the last 14 years’ progress of this line. 

The company is the outcome of the amalgamation of the 
Union Transportation Company (under the patronage of the 
government) and the Mitsu-Bishi Mail-Steamship Company 


considerable profit, and this profit was directed towards the 
development of the company, the first step being the construc- 
tion of six new steamers of 6,000 tons each. Five of these 
steamers were built in foreign yards, but, in order to en- 
courage the development of shipbuilding in Japan, the order 
for one of them was placed with the Mitsu Bishi Dockyard 
& Engine Works. Just at this time, the Japanese Govern- 
ment entered upon the policy of granting extensive subsidies 


LAUNCH OF THE KITANO MARU, 


(private concern) in 1885. At that time the business of the 
company was principally confined to the coasting trade, but, 
at the time of the amalgamation, the directors were requested 
by the Osaka cotton merchants to extend the company’s trade 
to India on the ground that all the Indian cottons were im- 
ported by foreign steamers at high freight rates; consequently, 
the company established a Bombay line and entered into com- 
petition with the P. & O. Company. 

At the outbreak of the war between China and Japan all 
available steamers of the company were taken by the govern- 
ment for transports, and the company was forced to charter 
a few steamers from foreign owners to continue the China 
and India trade. However, at the close of the war, in 1895, 
all the steamers were returned to the company, bringing a 


to aid the shipping industry, and from this date the develop- 
ment of both shipping and shipbuilding increased very rapidly. 
The Nippon Yusen Kaisha immediately ordered six more 
steamships, and the subsequent remarkable development of 
the company is attributed largely to the good-will of the na- 
tion in granting liberal subsidies in spite of financial difficul- 
ties. Table I. shows a list of this company’s steamers arranged 
in chronological order, and gives a good idea of the develop- 
ment of the company. 

Table II. gives more fully the particulars for the new ships. 


GENERAL ARRANGEMENT. 


Entering now into the description of the vessels, they are 
constructed generally of steel to Lloyd’s requirements of the 
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highest class, and are subdivided into eight compartments by 
watertight bulkheads, with a cellular double bottom from stem 
There are six decks, known as the lower, main, up- 
per, bridge, promenade and boat decks. The lower deck ex- 
tends through only the fore part of the vessel, while the next 
two decks, the main and upper, run from stem to stern. The 
bridge deck extends 178 feet in the central part, having a poop 
80 feet long and a forecastle 54 feet long. Above this level 
there is in the central part of the ship the promenade deck, 
138 feet long, and aft there is an aft boat deck, 56 feet long. 
The boat deck proper covers the entire length of the prome- 
nade deck, with the navigation bridge at the fore end. 

At the fore end of the boat deck there are located the 
wheel house, chart room and captain’s room, having a light 
and ventilating shaft for the main dining saloon, while around 
there’is sufficient promenade room for the use of officers. 
Ten boats are stowed on this deck, affording a means of 
splendid promenade space on the deck below. The remain- 
ing boats are stowed on the aft boat deck, which also serves 
a means of minimizing interference with the promenade space 
on the poop deck. All boats are fitted with Mill’s patent in- 
stantaneous engaging and disengaging gears. At the aft end 
of the boat deck there is the engine room skylight, also the 
clerestory skylight for the first class smoking room. 

The promenade deck is interesting, because this deck is 
entirely allotted for the principal public rooms and the prom- 
enade space. There is a steel house extending almost the en- 
tire length, with a broad and spacious promenade around it, 
yet under the cover of the boat deck. The drawing room and 
social hall occupy the forward end of the house, having a 
companion way leading down to the bridge deck accommoda- 
tion. The mid portion of the house is taken by the machinery, 
and at the aft end there is a first class smoking room, 24 feet 
by 28 feet. 

The bridge deck is also used entirely for first class pas- 
senger accommodation. The deck house, which occupies prac- 
tically the full length of the deck, has on each side staterooms 
of an exceptionally capacious and lofty character; to accom- 
modate two persons in each. At the fore end of the house 
there is a large well, conveying light and air to the main 
dining saloon on the upper deck below. This light and venti- 
lating well has been most ingeniously treated and serves to 
add to the decorative effect. This pierces the deck above 
through the drawing room and social hall, and through the 
boat deck house, and terminates with outer skylight on top 
of the navigation bridge; but in the boat deck house is a 
charmingly-designed stained glass dome of highly decorative 
character. Abaft the well there is a main stairway leading 
to the promenade deck above and to the dining saloon below. 
Ample natural light is provided in way of the staircase by 
means of a large and handsomely designed trunk skylight. 
At the aft end of this house there is companion way to the 
The remaining space in this deck house has 
been devoted to bath rooms and lavatories. 

The poop deck is given over to the second class passengers. 
There is a deck house on the poop, having at the forward end 
the second class smoking room, and at the aft the second 
class cabins, the latter adjacent to the companion way lead- 
One 


of the second class cabins on the poop deck is designed so 


to stern. 


smoking room. 


ing to the second class dining saloon and cabins below. 


that it may be easily turned into a wireless telegraph room, 
should occasion demand. 

The forecastle declx is fitted with a strong breakwater, and 
carries the most approved equipment for handling the vessel 
safely and expeditiously. 

The upper deck under the bridge deck contains a large num- 
ber of cabins for officers and engineers; there is also the 
main dining saloon forward of these rooms; the first class 
pantry is immediately abaft it. Aft of the dining saloon there 
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TABLE I. 
LIST OF N. Y. K. STEAMERS BUILT FOR EUROPEAN AND AMERICAN 
LINES. 

ee) & 
lori! 
is gs 
ES | Ship’s Name. Dimensions. Si g Speed. Builder’s Name. 

3 

H a . 
1896 Kanagawa Maru. .445’ x 49’ 2” x 33/6” 6,169 14.48 D.W. Henderson & Co. 
1897 Hakata Maru..... 445’ x 49/ 2 x 33/6” 6,161 14.61 D.W. Henderson & Co. 
1897 Kawachi Maru... .445’ x 49’ 2’ x 33’ 6 6,101 14.80 Napier Shanks & Bell. 
1897 Wakasa Maru.... .445’ x 49’ 2 x 33’ 6" 6,265 14.93 D.W. Henderson & Co. 
1897 Kamakura Maru. .445/ x 49’ 2” x 336” 6,126 15.43 Workman Clark & Co. 
1897 Sanuki Maru...... 445/ x 49/ 2’ x 33/6” 6,112 14.41 Napier Shanks & Bell. 
1897 Inaba Maru...... 445/ x 49’ 2” x 33/6” 6,189 14.59 D.W. Henderson & Co. 
1897 Tamba Maru..... 445/ x 49’ 2” x 33/6” 6,184 14.59 Napier Shanks & Bell. 
1897 Bingo Maru...... 445/ x 49/ 2 x 336” 6,247 14.46 D.W. Henderson & Co. 
1898 Hitachi Maru*....445’ x 49’ 2” x 33/6” 6,172 14.18 Mitsu-Bishi. 
1898 Sado Maru}f.. .445/ x 49/ 2” x 33/6 6,227 15.30 Workman Clark & Co. 
1899 Awa Maru........445/ x 49’ 2’ x 33’6” 6,309 14.82 Mitsu-Bishi. 
1900 Shinano Maru.....445/ x 49’ 2” x 33/6” 6,388 15.39 D.W. Henderson & Co. 
1901 Kaga Maru....... 445/ x 49’ 2” x 33’ 6” 6,301 15.51 Mitsu-Bishi. 
LOOT lyowMartiee eee 445’ x 49’ 2 x 33’ 6” 6,320 15.32 Mitsu-Bishi. 
1903 Aki Maru........ 445/ x 49/ 2” x 33’ 6” 6,444 15.33 Mitsu-Bishi. 
1905 Tango Maru...... 445’ x52’ x33’6” 7,463 15.63 Mitsu-Bishi. 
1906 Hitachi Maru.,...445’x 52’ x 33/6” 6,716 15.68 Mitsu-Bishi. 
1908 Kamo Maru...... 465/x 56’ x34’6” 8524 16.41 Mitsu-Bishi. 
1908 Hirano Maru..... 465’/x 56’ x 34’6” 8521 16.58 Mitsu-Bishi. 
1908 Mishima Maru... .465’x 56’ x34’6” 8500 16.56 Kawasaki Dockyard. 
1908 Miyazaki Maru...465’x 56’ x 346” 8,500 16.35 Kawasaki Dockyard. 
1908 Atsuta Maru...... 465/x 56’ x34’6’ 8523 17.01 Mitsu-Bishi. 
1909 Kitano Maru...... 465’x 56’ x 34°6” 8512 17.19 Mitsu-Bishi. 


* Sunk in Russo-Japanese war 1904. 


+ Torpedoed in Russo-Japanese war 1904, but repaired by Messrs. Mitsu-Bishi Dock- 


yard & Engine Works. 


TABLE II. 
PRINCIPAL DIMENSIONS OF NEW SHIPS. 
Kamo Hirano Atsuta Kitano 
NAME. Maru. Maru. Maru. Maru. 
Length between perpendiculars 465” 465’ 465’ 465’ 
Breadth molded ............ 56” 56/ 56’ y 
Ze) epthhmn oldedsenee reenter 34’ 6” 34’ 6”” 34’ 6” 34’ 6” 
Gross tonnage...:........... 8,524 7 
Draft: nz ctheeisnvn aiGeeare 27/ 03” 27 03” 277 03 OYE AY 
Deadiweighteerereeneeeeer 9,501 9,519 9,331 9,304 
Speed wes cee cine 16.41 16.58 17.01 17.19 
No. of first class passengers. . 83 83 
No. of second class passengers 32 32 32 32 
No. of intermediate passengers 12 12 12 12 
No. of steerage passengers... 138 138 122 124 


[In Atsuta Maru and Kitano Maru a great many extra weights were 
worked into the vessels. ] 


are more staterooms, one of which is specially large and 
furnished superior to other staterooms, and may be styled 
as the cabin de luxe of the ship. There is also a photographic 
dark room on this deck. 

The galleys are located at the aft end of the bridge house; 
all the arrangements for the serving of meals are modern and 
cuisine appliances are complete and up-to-date, but entirely 
free from the patent collections which are too often seen in 
modern steamers. 

A point which draws our attention! in the arrangement of 
this portion of the upper deck is that the starboard side of 
the ship is given up for chief steward, purser, doctor, dis- 
pensary, barber shop forward, and to officers’ rooms aft; 
the corresponding cabins on the port side are arranged for 
officers’ and engineers’ mess rooms forward, and engineers’ 
rooms aft. The first class passenger accommodation at the 
fore end of the house is divided off from these spaces by door- 
ways, so that the officers and engineers are entirely separated 
from the passengers; and, moreover, for engineers the ac- 
commodations are contiguous to their work. The location 
of the doctor’s room and dispensary is particularly good and 
convenient for all classes of passengers and crew, also the 
location of the barber shop, between the first and second class 
quarters, makes it convenient for both classes of passengers 
alike. 

The deckhands are berthed forward under the forecastle, 
which is equipped in the most approved manner, while the 
dining saloon and cabins for the second class passengers, also 
cabins for the junior officers and laundry, are under the poop. 

The lavatories are fitted with the most approved sanitary 
arrangements, and instead of being arranged in large com- 
partments they are distributed throughout all the living 
quarters. The floors are laid with black and white encaustic 
tiles. All the baths for the first class passengers are of Vic- 
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torian porcelain. The sanitary appliances are supplied by 
Messrs. Shanks & Co., Ltd. The first class staterooms are 
fitted with patent berths, supplied by Messrs. Hoskin & Son, 
Ltd. 

The intermediate and third class passengers are accommo- 
dated on the main deck forward, the firemen and waiters are 
berthed aft on the same deck; thus the firemen may go to the 
machinery space or back to their sleeping quarters without 
passing by any part of the ship given up to the passengers. 

Aft the machinery space, a cold chamber has been provided; 
this chamber is not for carrying frozen cargo, as this is not 
necessary in this line of trade, but only for providing the 
fresh provisions for the ship. The chamber includes two 
meat rooms, one fish room and one fruit and vegetable room, 
and has a capacity of 2,800 cubic feet. The plant is capable 
of maintaining the temperature of the chamber at not over 


READING ROOM ON THE ATSUTA MARU, LOOKING AFT. 


26 degrees F., when passing through the tropics, with the ma- 
chinery working not over 6 hours out of 24. It is at the 
same time capable of producing three hundredweight of ice 
for table use. The plant is supplied by Messrs. J. & E. 
Hall, Ltd. 

The remaining part of the main deck is given up for cargo, 
bunkers, silk rooms, parcel room, mail room, baggage room 
and provision rooms. 

The lower deck and holds are entirely given up for cargo. 


STERN FRAMING. 


Referring again to the structural details of the vessel, the 
ship is propelled by twin screws, and these are supported at 
their outboard end by a cast steel spectacle piece attached to 
the stern frame. The shafting is contained entirely within 
the framing of the ship, and for this purpose the framing is 
bossed out in spectacle form. The stern frame has a screw 
port, as in the single screw arrangement, although the pro- 
pellers are not of the overlapping design, but this is done to 
minimize the projection of the propellers outboard, which also 
minimizes the amount of bossing for the framing. A screw 
aperture for twin screws, with overlapping propellers, as we 
all know, was adopted first in the former Atlantic greyhounds 


Teutonic and Majestic, by Messrs. Harland & Wolff; never-, 


theless, in many instances, it is of greatest advantage to have 
this screw aperture with an ordinary twin-screw wheel, es- 
pecially when the’ propellers are of large diameter, so as to 
reduce the resistance of the bossing. 

The stern frames, spectacle pieces and rudders were sup- 
plied by Messrs. Darlington Forge Company, Ltd. The rud- 
der is worked by a steam-steering gear, by Messrs. Caldwell 
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& Company, Ltd. This gear is placed on the upper deck under 
the poop, and actuated from the navigation bridge; it is fitted 
with Hastie’s patent friction brake. Hand gear is also fitted 
to the rudder head on the poop as a stand-by. 


DECORATIVE FEATURES. 


All four of these vessels were worked out alike in general 
Kamo and 


decorative design, with but a slight modification. 


FIRST CLASS DINING SALOON OF THE KAMO MARU, LOOKING FORWARD. 


Hirano are of the same design, and Atsuta and Kitano are of 
the same design, therefore in this case we will confine our- 
selves to a description of the Atsuta Maru. Before going any 
further, it may be well to say that all of the decorative work 
in these ships has been designed at the builder’s works, where 
also the work was completed. 

The first class drawing and social hall are adjacent to each 
other, and directly communicating with the main companion 
way. The drawing room is finished in white, relieved by pale 
green silk panels, with autumn wild flower design and with 
paneled dado of polished white beech. The furniture is of 


FIRST CLASS SMOKING ROOM OF THE ATSUTA MARU. 


white beech and maple, and the upholstery is of dark green 
silk damask; the curtains and other hangings are also of dark 
green. The floor is laid with Wilton carpet of green shade. 
A Broadwood grand piano occupies a corner in the drawing 
room. The side of the well is decorated with art-glass, in 
nickel-plated framework. The social hall is treated in ex- 
actly the same way as the drawing room. 
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The first class smoking room, at the aft end of the prom- 
enade deck, is treated after the old Japanese style, moderated 
to suit the modern European architecture with stained oak, 
and the floor is of interlocking rubber tiles. The upholstery is 
of dark maroon, and the hangings are of Japanese tapestry of 
subdued and quiet brown shade, with a classic pattern, be- 
coming to the general design of the room. The roof is con- 
structed in the clerestory style, with a large skylight having 
light-colored stained glass. The whole effect is very pleas- 
ing and in marked contrast to the somewhat garish decora- 
tion too often adopted in the modern steamer. The ventila- 
tion of the room, by means of electric fans, is very effective. 

The first class dining saloon, which is on the upper deck, 
occupies the full width of the ship and is 32 feet long; seat- 
ing accommodation is provided for 68 passengers, so that 
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the bridge deck are paneled and framed in oak, and the floors 
are covered with neatly designed interlocking rubber tiles. 


ELECTRICAL INSTALLATION. 


The generating plant is located in the tunnel’ recess and 
includes two sets, each giving an output of 35 kilowatts when 
running at 300 revolutions per minute. The engines are of the 
self-lubricating type, and the dynamos are six pole compound 
wound. The current is transmitted by insulated cable of high 
conductivity, all wiring done in the double wire distributing 
box system. These machines, in addition to lighting the ship, 
provide current for driving 13 36-inch ceiling fans for ventilat- 
ing the first class dining saloon, 5 in the smoking room, 4 in 
the social hall, 4 in the drawing-room, 4 in the second class 
dining saloon, and 2 in the second class smoking-room. Also 


MAIN ENGINES OF THE ATSUTA MARU IN THE ERECTING SHOP. 


all the first class passengers may dine at one sitting. One 
commendable feature is that instead of placing the great 
majority of the passengers at long central tables, they are 
arranged, as in most modern liners, at a number of small 
tables, seating not more than seven persons. The saloon is 
finished with plain, polished oak, relieved with carved mold- 
ing, the pillars being ornamented with carved head pieces. 
The upholstery is of dark green and the hangings are of gold 
on dark green ground. The floor is parquetted with brown 
Wilton runners on top. There is an upright piano of Broad- 
wood make at the fore end of the saloon. 

Electric fans have been substituted for punkahs over each 
table. The central well, while the main decorative feature, 
serves to further facilitate ventilation and has a length of 12 
feet, and a width of about 9 feet, having at the top, as is al- 
ready stated, a stained glass dome. 

The vestibule on the promenade deck and entrance hall on 


they drive 14 18-inch fans for ventilation of holds and 42 12- 
inch bracket fans for the first class cabins. There are through- 
out the ship lights equal to 8,022 candle power, and in addition 
to cargo lamps of 200 candle power each, 2 arc lamps of 3,000 
candle power each, and one searchlight projector of 16,000 
candle power. The main switchboard has 9 circuits, 6 for the 
lighting of the ship, 1 for the fan motors, and 1 for the 
search-light projector. The engines and dynamos, fan motors 
and all fittings for the installation are of the builder’s own 
design and make, and fitted complete on the ships by the 
builder’s own hands. 

As regards the telephone service, there is on the naviga- 
tion bridge a telephone communicating with the engine-room, 
the lookout at the forecastle, and the docking orders at the 
aft boat deck. Telephones are of a pillar type and of the 
loud-speaking marine pattern of Graham’s make. 

While the vessel is finished as a first class passenger 


JuLy, 1910. 
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steamer, the cargo carrying capacity of the vessel is of 
greatest importance in this line, and for dealing with the 
6,000 odd tons of net cargo with facility and safety, the utmost 
attention and care have been exerted both by the owners 
and builders in the design and construction. ‘en derricks 
are provided, four of 10 tons capacity, and the others of 
6 tons. In addition to these there is fitted one heavy der- 
rick capable of lifting 4o tons weight, with topping arrange- 
ment. This derrick is worked by two 9 by 16-inch steam 
winches working on one drum and one hoisting winch for top- 
ping worked by the messenger from the steam windlass. Be- 
sides these winches there are 8 steam winches for working 
other derricks. All winches are of the builder’s special pat- 
tern and make. 

The steam windlass with capstan is of Messrs. Napier Bros., 
Ltd.; it is fitted with the maker’s patent self-holding brake. 
One steam warping capstan by Messrs. Clarke, Chapman & 
Company is also fitted on the poop. 

Ship’s telegraphs were supplied by Messrs. Chadburn & 
Son." 

A complete system of water supply is distributed through- 
out the ship, maintaining the continuous supply of cold fresh 
water and hot and cold salt water, not only to all the sanitary 
quarters, but also to various galleys, pantries, sculleries, etc. 


PROPELLING MACHINERY. 


The vessel is fitted with a twin set of triple expansion 
engines, each set having the high-pressure cylinder 25 inches 
in diameter, the intermediate 41% inches in diameter, and the 
low-pressure 69 inches in diameter; the stroke in all cases is 48 
inches and the working steam pressure 200 pounds per square 
inch. 

The high-pressure cylinder is fitted with piston valves, and 
the intermediate and low-pressure cylinders with slide valve, 
that of the intermediate-pressure cylinder being a special 
slide valve balanced, known as a square piston valve. The 
packing rings for the high-pressure and intermediate-pressure 
cylinders are of the Ramsbottom type, provided with re- 
stricted movements. The packing for the low-pressure cylin- 
der is of simple design, so that spare springs may be easily 
procured. 

Box columns are adopted, one of which forms a hot well 
and the air vessel of the air pump; others serve as reservoirs 
for lubricating oil. 

The condenser is of strong cast iron, with rolled gunmetal 
tube plates, and tinned solid drawn brass tubes. The top of 
condenser is specially shaped so that the exhaust steam from 
the engine flows uniformly over all the tubes. 

All the working parts of the engine are made to standard 
gage, so that the minimum of spare gearing is necessary. All 
the working parts of the engine are of ingot forged steel, 
while the propeller shafts are of patent lockfast iron. 

The propellers are right and left handed screws, each with 
four blades, of Stone’s manganese bronze. After a series of 
trials the propellers proved to be of the highest efficiency, and 
reflect the experience and ability of the designer. 


AUXILIARY MACHINERY. 


The various auxiliary appliances are as follows: Edwards’ 
patent single acting air pump, Weir’s patent feed heater and 
automatic pumps, circulating pump, feed water filter, auxiliary 
condenser of Morison’s contraflo type, also pumps for sani- 
tary purposes, for washing deck and fire extinguishing and 
for fresh water for passengers’ use. There are also bilge 
and ballast pumps. The distilling plant consists of one large 
Weir’s evaporator capable of producing from sea water 40 
tons of fresh water per 24 hours, and one distilling condenser 
having an output of 7,000 gallons of pure fresh drinking water 


per day. The engine compartment, notwithstanding the com- 
pleteness of all auxiliary appliances, is very roomy. 


BOILERS. 


The boilers are arranged in one compartment. There 
are six single-ended boilers; each boiler is 14 feet 3 inches in 
diameter and 11 feet 6 inches long. Each has three furnaces 
of the Morison bulb suspension type, the internal diameter 
of the flues being 3 feet 5 inches. The boilers are worked at 
a pressure of 200 pounds to the square inch, and are on the 
Howden’s forced draft system. 

Two fans are fitted, each having one special high speed 
single cylinder double acting engine of open type and capable 
of working all boilers when the main engines are running at 
5,500 indicated horsepower on service. 

Tiere is one round, large funnel, 12 feet 9 inches in diameter 
and rising to a height of 110 feet above the keel of the vessel. 
The funnel is double, the space between the inner and outer 
funnels being utilized for ventilating the boiler room and 
stokeholds. The provision for the disposal of the ashes has 


KITANO MARU RUNNING HER FULL SPEED TRIAL. 


been made by fitting two powerful See’s ash ejectors, one in 
each stokehold, worked by a-special donkey pump. 


TRIALS. 


In all cases the full speed trials were run on the measured 
three-mile government course outside of Nagasaki harbor 
under the supervision of the government officials. The 
following table gives the results of those runs: 


MEAN RESULTS OF FULI, SPEED TRIALS OF KAMO MARU, HIRANO 
MARU, ATSUTA MARU AND KITANO MARU. 


Kamo Maru‘ Hirano Maru Atsuta Maru Kitano Maru 

Number of runs. 6 16 1908 11 16 1908 2 15 1909. 4 12 1909. 
Revo- Revo- Reyvo- Revo. 

Speed. lutions. Speed. lutions. Speed. lutions. Speed. lutions 
1vdowns-erereit 16.554 93.00 16.510 93.25 16.687 98.25 17.053 96.0 
2 up. tee) 16.284) (9355) 165621 93225) 175387 97275) 17.218) 9725 
3 down .. 16.594 93.5 16.532 93.75 16.710 98.25 17.194 97.38 
up Mosca 16.467 93.5 16.598 938.75 17.314 97.75 17.266 97.0 
5 down......... 16.105 90.5 16.598 93.50 16.621 97.5 17.030 96.0 
Glupicl-crasceuee 16.084 90.25 16.554 93.75 17.266 97.5 17.194 96.25 

Mean of means 16.41 16.57 17.00 17.19 


Lastly, but most important above all, it is claimed that in 
service all the four vessels have proved themselves most 
economical in working and given every satisfaction to the 
owners. 


The Bureau of Navigation reports 117 sail and steam ves- 
sels of 37,689 gross tons were built in the United States and 
officially numbered during the month of May, t91o. Seven 
steel steamers aggregating 25,6079 gross tons were built on the 
Great Lakes, and two steel steamers, aggregating 6,741 gross 
tons, on the Atlantic coast. 
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THE MARINE STEAM ENGINE INDICATOR—XII.* 


BY LIEUT, CHARLES S, ROOT, U. S. R. C. S. 


The preliminary tests of the indicator being now completed, 
remove the pencil mechanism and piston; wrap in a soft cloth, 
and stow away in the indicator box. Plug the indicator 
cylinder with a piece of cloth; attach the instrument to its 
proper cock on the cylinder,’ and line up the guide pulley so 


FIG. 86. 


that the drum cord will coincide with the center line of the 
reducing-motion guide rod, and in such position that the paper 
clips will face the operator as nearly as possible. Pass a 
cord through the guide pulley and around the drum base ring, 
just taking enough turns to rotate the drum its full amount, 
but still having sufficient to prevent the drum end of the cord 
being pulled inside of a line passing through the guide pulley 
and tangent to the drum base ring. See that the turns do not 
ride. 

A light wire hook will be found in the box with the instru- 
ment. With a pair of round-nose pliers close the eye so that 
the cord will just pass through without binding. Attach the 
hook to the drum cord about an inch below the guide pulley 
by means of the hitch shown in Fig. 86, the part shown in 
dotted lines being omitted. Take another piece of cord and 
make a single bowline on the end (Fig. 87)*. Hook the bow- 


line in the hook. Put in the turning gear and place the engine 
on the top center. Pass the lower end of the bowline cord 
through the eye in the top of the reducing-motion guide rod, 
and haul the cord down until the drum is clear of the stop by 
about 3% inch; take an additional turn through the eye, and 
make fast with two half hitches about the standing part and 
draw the hitches down singly, so that there can be no slipping. 
See Fig. 88. Unhook the cord. Turn the engine to the bottom 
center and hook on again. If the reducing motion is properly 
proportioned, the hook will come down so that it will easily 
engage the bowline. 

The testing out of the reducing motion is now in order. 
Take a long, wooden batten with a section about 1 inch by 1 
inch and plane two of its adjacent sides. Secure a long wood 
screw in one end of the batten and grind or file the head down 
to a point. The engine now being on the bottom center, hold 
one of the planed edges of the batten against the end of the 
cross-head or gudgeon pin, in such a manner that it will be 
parallel to the piston rod, and with the pointed wood screw 
touching the cylinder bottom at whatever point happens to be 
in line. Note where the wood screw touches, and mark with 
a center punch. Put the screw end in the mark. Draw a fine 
horizontal line across the end of the cross-head pin, and make 


* Copyright, 1910, by Chas. S. Root. | 

1 The following description and directions refer to a vertical multiple- 
expansion engine fitted with a gear like that described in the April, 1910, 
issue. 

* The reader should learn to tie these knots, as they will neither slip 
nor jam. 
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a corresponding mark across the batten. Turn the engine to 
the top center, and make another mark on the batten opposite 
the cross-head mark. Take the batten down, and divide the 
distance between the marks into any convenient number of 
equal parts. Not less than eight should be used, and these are 
conveniently laid off by successive halvings of the original dis- 
tance. 

Put a paper card on the drum, replace the pencil mechanism 
and piston, together with a light spring. Draw a horizontal 
line on the card by pulling the cord. Hook the cord in the 
bowline, and taking hold of the drum base ring with the fingers 
try to rotate it against the pull of the cord. This is done 
to make sure that the cord is all taut. 

The engine being on the top center, make a small vertical 
mark on the card by gently raising the pencil about 1/16 inch 
with the pencil in contact with the paper. Put the batten in 
position, and turn the engine down until the first sub-division 
on the batten and the cross-head mark are in line. Make an- 
other small mark on the card. Repeat the operation until the 


FIG. 88. 


bottom center is reached. The diagram made will resemble 
Fig. 89, and if all is correct the spacing of the points will be 
equal. The small vertical line may now be projected upward, 
and the spacing checked with a diagonal scale, or a pair of 
fine-pointed dividers can be used. The distance x should be 
carefully measured and noted, and the diagram preserved for 
future reference. Much turning of the engine will be avoided 
if the operation of connecting up the drum cord is performed 
while the batten is being marked. 

If it be necessary to rig the drum-cord with the engine in 
motion it is easily done as follows: Attach the hook and 
bowline as before described. Pass the lower end of the bow- 
line-cord through the guide rod eye, and bring the end back 
in itself, holding the two parts together with the thumb and 
finger of one hand. With the other hand shorten up the cord 
until the drum is in motion and clears the stop at the top of the 
stroke. Now, very carefully shorten up the cord until the 
drum again touchcs the stop as the engine crosses the bottom 
center; slack the cord back half-way and make the round 
turn and two half-hitches. 

Stretching or slipping of the cord is not admissible if ac- 
curate work is to be done, and if the cord lead is long, wire 
should be used for the entire transmission except over pulleys 
and around the drum; and even at these points some of the 
flexible bronze wires will stand for a considerable time. Ordi- 
nary soft iron wire—of No. 20 to 26 Birmingham gage—is 
good, and some of the small braided wire cords used for hang- 
ing pictures are excellent. If wire is used it should be drawn 
back and forth around one of the hand rails until all the kinks 
are worked out. The best fiber cord is made of parallel 
strands of linen, protected by a braided linen cover or jacket. 
It should be about 1/16 inch in diameter. Two or three days 
before indicating, several feet of cord should be stretched 
ready for use. This is best done by making one end fast up 
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under the deck, running the cord along horizontally and over 
a small pulley or smooth ring at the free end, to which a 5 or 
6-pound weight is made fast. If the cord is of good quality 
it will stretch about 1 inch in 16 feet, and no more. The 
stretching should be done in the engine room, where the atmos- 
pheric conditions will be about the same as when the cord is in 
use. While the writer prefers to use a hook with the double 
Blackwall hitch for adjusting the cord length, many operators 
like the trrangement shown in Fig. 90. If this is used the metal 
must be’ thick enough to permit of all the edges being nicely 
rounded. If the piece is thin, with sharp edges, the cord will be 
quickly cut, especially if the speed is high. The extra weight 
is also liable to cause vibration. 

It will now be necessary to wait until the engine is under 
way, at full speed, before proceeding farther with our trials, 


FIG. 89. 


but in the meantime our cards should be made ready and the 
pencils put in order. Cards are of two kinds—‘metallic” and 
plain. Metallic cards are coated with various preparations; 
some with a salt of lead and others with a coating of lime, 
whiting and size, and all of them present a fine, smooth surface. 
A brass or silver point drawn over a surface thus prepared 
‘leaves a fine, dark line, which is not easily erased. The sur- 
face is easily marked on with ordinary pencils, and takes ink 
well. The “pencil” used with this paper is simply a short piece 
of soft brass wire’ worked down to a smooth, fine point. It 
requires some little patience to get the point so that it will 
draw a fine line and not catch in or scratch the paper, but once 
done it will last a long time. Metallic cards can be purchased 
from any indicator manufacturer. If plain paper is to be used 
a sample of the proper thing is furnished with the instrument. 


When the original cards are exhausted a quantity of cards of 
the proper quality and size can be purchased at any printing 
house. They should be blank on both sides. The necessary 
data, to be used in working up the diagrams, are better kept 
in tabular form on a separate sheet, and the cards numbered 
for reference. With plain paper, HHHH leads should be used. 
They should be pointed with a fine file and be very short, so as 
to reduce the weight at the pencil end of the lever as much as 
possible. 

There are several ways of putting the paper on the drum, 
but the writer prefers the following method: Place the paper, 
face upward, on a plane surface. Fold one end flat on itself, 
so that the crease will be about %4 inch from the end and 
square with the long edges of the card. Place the folded end 
of the paper under the end of the longer clip, in such a position 
that the fold will stick out radially from the drum. Still hold- 


ing the folded end by its lower corner, wrap the card around. 


the drum with the other hand, and shove its lower edge under 
the shorter clip. If the card is cut to the proper length both 
ends will now stick out about 1% inch between the clips. 
Bring the two lower edges together near the ends, and grasp 


® A silver point makes a beautiful line, but it wears away faster than 
the brass, es ; 


them with the thumb and fore finger of one hand. Smooth 
the card on the drum with the other hand, at the same time 
drawing downward with both hands. If the original fold was 
not exactly square, one corner will be a-little higher than the 
other, but that is immaterial so long as the paper lies smoothly 


Z we 
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on the drum surface. A glance at Fig. 91 will make the de- 
scription clearer. After ten minutes’ practice the reader will 
be able to fit a card to the drum in a few seconds, so that it will 
be as close-fitting and smooth as could be desired. 

The proper piston springs for the job on hand should now 
be selected, and as the spring is the actual measuring part 
of the instrument its accuracy and proper selection are of the 
greatest importance. If the springs which are about to be used 
are new, they will be correct or their error will be shown on a 
calibration card, which the maker will furnish if requested. 
If the springs have been in frequent use for a year they should 
be retested. If,no material change is noted on this second 
test they may be allowed to go for a much longer period 
before the next calibration. The charge for spring testing 
varies from seventy-five cents to a dollar and a half (three to 


five shillings) for each spring. Fig. 92 shows a calibration 
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card of a 20-pound spring, which had been in use about three 
years previous to the test, and a glance at it will demonstrate 
that spring testing is not a useless refinement. The easiest 
cards to read are those whose height is equal to one-half the 
length, because in diagrams so proportioned the various events, 
such as cut-off, release, etc., are most sharply defined. In 
this connection it should be noted that the larger the card 
the smaller will be the percentage of error in measuring its 
area. To illustrate: Suppose that we have an engine work- 
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inch, the reducing motion giving a card four inches long. If 
we take a diagram with a 20-pound spring its area will be 
40/20 X 4, or 8 square inches. If a 40-pound spring is used its 
area will be 40/40 & 4, or 4 square inches. On the large dia- 
gram I-pound pressure is represented by 8/40, or 1/5 square 
inch; on the small diagram 1 pound is equal to 4/40, or 1/10 
square inch. If now a constant error of 1/5 square inch should 
be made in computing the area of both diagrams our mean 
pressure would be in error 1/5 ~ 1/5, or I pound on the large 
diagram and 1/5 ~ 1/10, or 2 pounds on the small diagram. 
On the other hand, the effects of inertia increase directly with 
the size of the diagram, and these should be kept in mind. A 
simple method for determining the magnitude of the error, 
due to drum inertia, will be described presently. The magni- 
tude of the vertical distortions cannot be determined in so 
simple a manner. However, if the diagram does not show 
waves in lines which should be nearly horizontal, it may be 
assumed that the proper spring scale has been selected. 

The reducing motion with which we are supposed to be 
working gives a diagram 334 inches long. This calls for a 
diagram 17% inches high, but as our speed is 160 revolutions 
per minute, let us try 1% inches for the maximum height. 
An approximate rule for finding the spring scale is as fol- 
lows: From the receiver pressure, on the cylinder to be indi- 
cated, subtract the receiver pressure of the next following 
cylinder. Divide the result thus found by the desired height 
of the card in inches. Example: Let the receiver pressure 
be: high-pressure, 160; medium-pressure, 55; low-pressure, 
16; condenser, —13 (or 26 inches vacuum). According to the 
rule the springs should be: 


160 — 55 
High-pressure ——-——————- —=_ 70 
1.5 
55 = 1G 
Medium-pressure ——————____ —_ 26.7 
1.5 
iG —= (—=119)) 
Low-pressure ————————. = 18.7 
TAS 


We must now select the next nearest scale which is regu- 
larly made, and, in the case of the high-pressure, it should 
be generally the next higher. We should therefore try 80, 30 
and 20, but no matter what result is obtained by the rule, 
springs should not be subjected to a pressure which will raise 
the pencil more than 2% inches above its position when at 
atmospheric pressure, and if a scale of maximum pressures 
is furnished with the instrument, such pressures should in 


MAXIMUM SAFE PRESSURES IN POUNDS PER SQUARE INCH WHEN 
USED WITH A HALF-INCH AREA PISTON. 


Durex SPRINGS. SINGLE SpRINGs. 
SCALE OF SPRINGS. 
|To 200 R.P.M./|To 300 R.P.M.| To 150 R.P.M.!To 300R. P.M. 
8 10 6 ' 12 8 
MF errr ners 15 10 18 12 
20 15 22 16 
28 22 30 24 
40 32 40 32 
| 48 40 
F 70 58 70 55 
; 75 62 
; 95 80 90 | 80 
| 112 95 
; 120 100 110 95 
.| 140 115 135 110 
; 152 125 dee 
; Ne 150 125 
5 180 145 170 140 
| 200 160 200 200 
| 240 195 ais ae 
: btiG 260 260 
: 290 250 300 300 
; 875 330 400 400 
| 


no case be exceeded. Extracts from the tables of two indi- 
cator firms are shown on this page, and an inspection will show 
that they are practically the same. 

While the 80, 30 and 20 springs which we have selected will 
probably be best for the job under consideration, our outfit 
should include the following for each set of three indicators: 
One each 10, 20, 30, 40, 60, 80 and 100 scale, and if our boilers 
are of the watertube type, carrying steam above 200 pounds, a 
150-pound spring should be included. 

(To be continued.) 


PERFORMANCE OF THE CREOLE. 


The steamship Creole, of the Southern Pacific Company, 
has been an object of interest in maritime circles for several 
years past, because her machinery equipment as originally 
built was something of a novelty, differing from the cus- 
tomary practice in consisting of Curtis turbines for the pro- 
pelling machinery, and Babcock & Wilcox boilers fitted with 
superheaters for the steam generating plant. 

Recently the turbines have been removed and reciprocating 
engines fitted. The work of installing the new machinery was 
carried out by the William Cramp & Sons’ Ship & Engine 
Building Company, the new equipment consisting of two ver- 
tical, inverted direct-acting, triple expansion, surface con- 
dpensing engines with cylinders 2734, 46% and 79 inches diam- 
eter by 42 inches stroke, designed for 95 revolutions per 
minute at a speed of 16 knots. The change from turbines to 
reciprocating engines was made because with the turbines 
the vessel was unable to make her schedule speed and proved 
uneconomical in coal consumption. 

On May 14 and 15 the vessel was brought around from 
Cramps’ Yard to the Southern Pacific Co.’s dock in New 
York, and, while no attempt was made to conduct a regular 
trial trip, observations of the performance of the engines and 
boilers were taken, with very satisfactory results. Advantage 
was taken of the convenient location of the measured mile 
at the Delaware breakwater, to standardize the screws, with 
the result that, without any attempt at forcing, a mean speed 
of over 16 knots was obtained, with a little over 7,000 horse- 
power. The vessel was, of course, not down to her load 
draft at this time, but the boilers were steaming so easily 
that there is no question but that the same speed can be ob- 
tained in full-load condition. It is especially to be noted, as 
showing the splendid workmanship on the machinery, that the 
vessel had not left the dock at Cramps until she went on 
this trip, so that the performance attained was during the 
first time the engines had been operated in free route. 

The vessel sailed from New York May 25 in her regular 
passenger service between New York and New Orleans and 
arrived at South Pass, mouth of Mississippi river, at 7:58 
P. M., May 29, 6 hours ahead of schedule. On the return 
trip the vessel sailed from New Orleans June 1 at 10:10 A. M. 
and arrived in New York at 3:00 P. M., June 5, 16 hours ahead 
of schedule and breaking all north-bound records between 
the two ports. The run south bound, bar to bar, was made 
in 103 hours I5 minutes, despite the fact that the vessel lost 
2 hours 45 minutes between Scotland Light and Diamond 
Shoal on account of being operated at reduced speed in dense 
fog. The run, north bound, bar to bar, was made in 92 hours 
20 minutes. The average speed over the bottom, bar to bar 
both ways, was 16.55 knots, and the vessel was fully loaded 
both ways, so that conditions were thoroughly normal. 

When the turbines were in the ship, statements were made 
to the effect that the boilers could not supply sufficient steam, 
but on this trip, with the reciprocating engines, the fire room 
staff had a very easy time, and it was almost constantly nec- 
essary to check the draft to keep from raising the safety 
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valves. Indeed, the boiler plant is so ample that we under- 
stand the management will experiment with the use of less 
than the full number of boilers. The vessel’s boiler equip- 
ment is the same as originally installed, i. e., 10 Babcock & 
Wilcox large tube type marine boilers carrying a working 
pressure of 210 pounds above atmosphere with 50 degrees 
Fahrenheit superheat. On her first trip the vessel was oper- 
ated with the usual complement of men in the engine depart- 
ment taken from the line’s regular service. 

Altogether this history of the Creole is most interesting, 
and we hope that when there has been time for the crew to 
become thoroughly accustomed to the machinery, the man- 
agement may see their way clear to make some careful tests 
with a view to determine the economy. 

As far as the experience on this ship goes, it certainly 
tends to prove that a 16-knot vessel is not a proper place for 
the application of the direct-connected turbine. Indeed, we 
believe that Mr. Parsons is on record as not advising the use 
of turbines for lower speeds than about 18 knots. 

The completion of the government collier, which is to be 
fitted with turbines operating through the Melville & Macal- 
pine reduction gear, will be awaited with great interest, be- 
cause the claim is made for this combination that both turbine 
and propeller will be used under conditions of maximum 
economy, and the gear itself on its shop tests has shown such 
a high efficiency that this combination ought to give an ex- 
tremely economical result. 


THE UNITED STATES NAVAL SCHOOL OF MARINE 
ENGINEERING. 


Readers of INTERNATIONAL MARINE ENGINEERING will feel 
much personal pride in the recent establishment of a post- 
graduate school of marine engineering at the U. S. Naval 
Academy, Annapolis, Md. To the true friends of the navy 
who occupy positions of responsibility in civil life is due in 
great measure the success of the plan adopted in 1899 for amal- 
gamating the engineer and line officers in the navy. This 
post-graduate school of marine engineering is the concrete 
development of that plan. 

Since 1899 the Naval Academy has been developing along 
engineering lines until the Secretary of the Navy states that 
it is now one of the best technical schools in the country, 
and that its graduates are fitted to undertake subordinate 
engineering duties of all sorts, but he adds that their general 
education, even with the practical experience gained after 
graduation has not qualified officers for the important work of 
designing the machinery of our naval vessels. Since the 
passage of the Personnel law, in 1899, a measure which was 
actively urged to passage by INTERNATIONAL MAarINE EN- 
GINEERING, line officers and engineer officers of the navy have 
been fused into a co-ordinating unit, until now it is scarcely 
possible to. find any officer of much length of service that has 
not had a considerable amount of both sorts of duty. As 
the Secretary states, naval officers in their manifold duties, 
whether in the engine room, in turrets, at the guns, whether 
handling electricity or training men, are constantly in charge 
of the operation of complicated machinery, and it may be 
said that they have continuous engineering duties. 

The school of marine engineering was established with two 
primary objects in view: 

First—To stimulate general interest in engineering mat- 
ters throughout the navy. 


Second.—To provide competent designing engineers for the 
future. 


The students of the school are limited in number to 20, 
10 being selected each year from applicants for that duty 


from the line officers of the service below the rank of lieu- 
tenant-commander. The basis of selection, as announced by 
the department, is engineering ability, combined with evinced 
knowledge and ambition. The students are chosen solely 
according to their records of service and performance, and are 
a representative group of officers. In short, the school is a 
post-graduate honor course for officers who have served at 
sea for at least three years, and who have distinguished them- 
selves among their fellows by superior engineering ability and 
qualifications. It is understood that the ten students selected 
for the first class now at the school were chosen from about 
200 applicants for this duty among the younger officers of the 
line of the navy. Evidently where there is a general desire 
to improve in engineering knowledge the establishment of this 
school, by holding out a reward to the younger officers of the 
navy, will serve to accomplish its first object, namely, the 
stimulation of general interest in engineering matters through- 
out the navy. 

Our readers will be particularly interested in the unique 
method of instruction that has been adopted at the school 
and in the exceptional conditions that have rendered the 
methods used applicable to naval conditions. 

In the first place, the curriculum is peculiar. There are no 
professors or instructors at the school. One officer, Lieu- 
tenant-Commander Milton E. Reed, an experienced engineer, 
is detailed to the school as its technical head. There is in the 
school a considerable library of engineering books, and these 
have been carefully card-indexed under the various headings. 
A large number of engineering periodicals are regularly re- 
ceived at the school, and these also are indexed, in order that 
the latest information on engineering subjects may be readily 
at hand for reference. 

In view of the methods by which the student officers of 
this school are chosen, little attempt is made to impose upon 
them a fixed curriculum, the head of the school acting more 
as a guide to the students than an instructor. The students 
are required to familiarize themselves with the fundamental 
principles and underlying ideas of everything in engineering 
that is requisite to a complete knowledge of marine engineer- 
ing design, 

For example, certain specified courses of reading are fur- 
nished the student officers concerning mechanical engineering, 
electrical engineering, ordnance engineering, hydraulic en- 
gineering, naval architecture, chemistry, works management, 
etc. This course has been so elected and extended as to 
require normally about four hours of reading each day by 
each officer. 

Facilities are given at the Naval Academy to the students 
of the School of Marine Engineering for original experi- 
mental engineering investigation in three large engineering 
laboratories; the marine engineering laboratory of the Naval 
Academy, in which most of the mechanical appliances used in 
any way in the navy are exhibited, and in which these ap- 
pliances may be tested; the electric laboratory of the Naval 
Academy, in which samples of all electrical apparatus used 
in the navy are set up, and in which they are tested, and the 
naval experiment station, likewise at Annapolis, in which 
experiments are regularly conducted on a large scale to de- 
termine questions of imminent interest to naval engineers. 

It is not expected nor intended by the Navy Department, 
in the preparation of the curriculum for the school, that the 
foregoing work shall completely cover the post-graduate edu- 
cation to be given the student officers. Ample opportunity is 
given to them to develop ideas or methods that they may 
originate or elaborate leading to better efficiency, design, 
economy, maintenance or operation. 

In addition to the foregoing a valuable feature of the 
course of instruction has been a series of lectures given by 
some of the most eminent experts in the country. These 


gentlemen have appeared before the school and have delivered 
lectures upon the special engineering subjects with which they 
were most familiar, and in which they had achieved success. 
They have, in every case, been invited to criticise freely naval 
practices, and have been requested to dvelop, so far as possible, 
any weakness of naval engineering. In this way the student 
officers have come in personal contact with some of the leaders 
in the engineering profession. In many instances they have 
established friendships that will continue throughout the 
years, enabling them to acquire successful commercial methods 
and infuse them into naval designs and practices. 

The most valuable educational feature of the course of 
instruction is provided by arranging that the student officers 
shall make a summer tour among the representative pro- 
ductive establishments of the country. For the purpose of 
these visits, representatives among the corporations in the 
Middle West and Eastern States have voluntarily tendered 
the freedom of their shops and plants, and ample evidence 
is shown that the navy and engineering in the navy is not 
lacking of real friends, and that commercialism does not 
overrule patriotism. In some of these plants special courses 
of lectures to the student officers at the works have been 
arranged by the managers. Such observations and study of 
commercial work and management as these visits will afford 
will present many comparisons which the student officer will 
be able to build into his future work to place ships and 
naval stations on an efficient and economical basis. 

In addition to the work done at the school each student 
officer is required to submit annually to the head of the school 
a thesis on some engineering subject, the subject to be of 
his own selection and to be treated according to his own views. 

The course of advanced instruction at the school of 
marine engineering is of two years’ duration. Of this course 
twelve months are to be spent at the Naval Academy, eight 
months on visits to the commercial establishments, and four 
months in the study of practical designing at the Navy De- 
partment. At the completion of this course it is contemplated, 
in the order establishing the school, that the graduate officers 
will be assigned for a short time to shore duty, either in the 
inspection of material, in the inspection of construction of 
machinery, or in the actual work of repairing and overhauling 
At the end of this short period these officers 
will be assigned in their turn to engineering duty at sea. 

In this capacity it is evident that they will disseminate 
throughout the service by their contact with their ship-mates, 
assistants and subordinates much of the general engineering 
knowledge that they have obtained. 

From the graduates of the school it is contemplated that 
two officers shall be selected annually for duty as designing 


naval vessels. 


engineers. Normally these selections will not be made until 
the officers have performed two years of duty after their 
graduation from the School of Marine Engineering, and not 
until they have definitely fixed their purpose to develop them- 
selves along engineering lines and clearly demonstrated their 
exceptional ability as naval engineers. 

The number of these officers reserved for designing en- 
gineering duty is limited by the order of the Navy Depart- 
ment to twenty. : 

It is a pleasure to see in the plan underlying the founda- 
tion of the School of Marine Engineering, prospects for the 
continuation of the upbuilding of marine engineering in the 
navy, and for the creditable continuation of the records of 
such naval engineers as Haswell, Isherwood, Melville and 
others who have marked their time with bold strokes of 
progress and resourcefulness. 

The method of post-graduate instruction outlined here 
might not be generally successful, but it seems to have been 
adopted with special reference to the mode of selection and 
the assured individuality of the students at the school. The 
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advanced education being a reward of merit, restrictions of 
the field of education are not needed and are not made. The 
engineering world will watch this school with interest, and 
if the system is successful a similar one is evidently a good 
means of increasing efficiency in our large engineering in- 
stitutions. 


Launch of an Australian Destroyer. 


Coincident with the launching of the battleship Colossus, 
by the Scott’s Shipbuilding & Engineering Company, Greenock, 
Messrs. William Denny & Bros., Dumbarton, launched the 
Australian torpedo boat destroyer Yarra. This is one of three 
destroyers, contracts for which were placed in England by 
the Commonwealth of Australia in April, 1909. 

These boats are all named after Australian rivers. They 
are of the first British “River” class, with improvements in 
arrangement and in machinery. This type was developed from 
the 30-knot vessels, whose speed was obtained under abnormal 
conditions. 

The destroyer committee appointed by the Admiralty found 
that the 30-knot class were strong enough for seagoing work, 
but that the real speed limit in a seaway was not reached in 
strength, but in the amount of driving which the vessel could 
stand. In the new “River” class a forecastle was adopted and 
in all the later destroyers. The “River” class are strong, able, 
sea-keeping vessels. The Australian government adopted this 
type for their destroyers, everything being done to avoid 
structural breakdown of the most unimportant kind. 

The Yarra has watertube boilers and reciprocating engines, 
and will obtain a speed of 25% knots with a full seagoing load. 
Her dimensions are: Length, 245% feet; breadth, 24 feet 3 
inches; displacement, 700 tons. She is fitted with turbine 
machinery, and steam is raised by oil fuel. Her Admiralty 
conditions are 26 knots, but for a larger field of operations the 
radius of action has been increased above that of the British 
type, and she will carry enough oil to steam 2,500 nautical 
miles. ; 

The armament consists of one 4-inch, three 12-pounders 
and three 18-inch torpedo tubes. The crew numbers sixty-six. 

She is built of high tensile steel, and follows the practice of 
the British Admiralty in all structural details of hull for the 
“River” class of vessel. In the officers’ and crew’s quarters 
there has been a new arrangement following that recently made 
in the battleships. The officers are forward, immediately under 
the chart-house and bridge on the forecastle, while the crew 
are partly underneath the officers’ accommodation and partly 
aft. 


Publications Issued by the Steamboat Inspection Serice. 


As a part of the valuable service rendered to the marine 
interests of America by the Steamboat Inspection Service, 
the following publications can be had by any of our readers 
upon application to the Supervising Inspector General 
of the Steamboat Inspection Service, Department of Com- 
merce and Labor, Washington, D. C.: “General Rules and 
Regulations Prescribed by the Board of Supervising Inspec- 
tors”; “List of Licensed Officers of Merchant, Steam, Motor 
and Sail Vessels’; “Laws Governing the Steamboat Inspec- 
tion Service’; “Pilot Rules for the Great Lakes and Their 
Connecting and Tributary Waters’; “Pilot Rules for the 
Rivers whose Waters Flow into the Gulf of Mexico and the 
Red River of the North’; “Annual Report of the Supervising 
Inspector General, Steamboat Inspection Service”; “Pilot Rules 
for the Atlantic and Pacific Coasts and Gulf of Mexico.” 
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THE LATEST TURBINE DESTROYERS OF THE 
FRENCH NAVY. 


Up to the last few years the French Navy has remained far 
behind the leading naval powers in the use of turbines, 
whereas in former times France has taken the lead in certain 
lines of naval progress, such as in submarine navigation. In 
1906, however, the French Admiralty decided to follow the 
trend of progress, and turbine engines were ordered for the 
six battleships of the Danton class (18,000 tons). The experi- 
ence of other naval powers, added to the very favorable re- 
ports of the French naval experts upon their return from a 
visit to the famous English Dreadnought, decided the Admi- 
ralty to accept Parsons’ turbines. At that time the Admiralty 
could not have made a better choice, as the adoption of this 
type of machinery for the largest vessels was well known all 
over the world, but later on, following the example of the 
United States and Germany, the French Admiralty decided to 
carry out new experiemnts on smaller boats, such as destroy- 
ers, which are well suited for experimental purposes. 

The destroyers then in service (1906) did not answer the 
needs of a modern fleet, as they were really too small to con- 
tend with the 800 and go00-ton destroyers of the neighboring 
nations. Therefore, the leading shipbuilders in France were 
asked to submit their best proposals for a number of destroy- 
ers, to be immediately constructed according to the following 
general specifications: 

Armament.—Six 2.56-inch quick-firing guns, three to fire 
ahead and three astern. Ammunition, 2,100 shells. 

Torpedo Tubes.—Three 18-inch, one in the stem. Ammuni- 
tion, six torpedoes. 

Machinery.—Four watertube boilers in two watertight com- 
partments. Main engines located in separate watertight com- 
partments. 

Speed.—Twenty-eight knots for one hour, 24 knots for the 
four following hours. 

Steaming Radius.—1,170 miles at 14 knots. Sufficient fuel 
for this distance to be carried on the full-power trials. 

Steering Radius.—400 yards maximum. 
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The plans for six different types of vessels, according to 
the foregoing specifications, were accepted, and each of the 
designer’s firms received an order for one or more boats. 

These destroyers are to be divided into two classes: First, 
those driven by reciprocating engines; second, those driven 


FIG. 2.—STERN OF THE VOLTIGEUR. 


either by turbines or by reciprocating engines combined with 
turbines. 

So far the Carabinier is the only boat of the first class which 
has given good results on official trials. She was built by 


FIG. 1.—DESTROYER VOLTIGEUR ON THE WAYS. 


It was also required that the boats should be capable of 
stopping within a distance of 250 yards when steaming at 20 
knots. Wireless apparatus and a special room for its auxili- 
aries was to be fitted. 


the well-known firm Chantiers & Ateliers de St. Nazaire, at 
their Rouen yard. The other boats have not yet been ac- 
cepted, and will have their machinery altered, according to 
orders just received by the Admiralty. The forced lubrica- 
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tion system is to be completely removed, and ordinary appa- 
ratus fitted. 

The second class is the most interesting. It is composed 
of the following destroyers: Chasseur, built by A. Normand & 
Company, Havre, Parsons turbines built by Compagnie Elec- 
tro-Mecanique; Voltigeur, built by Ateliers & Chantiers de 
Bretagne (formerly de la Brosse & Fouché), Nantes, equipped 
with reciprocating engines and Rateau turbines; Tirailleur, 
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is allowed in order to allow for expansion, due to heat. For 
slow speed, the cruising turbine is coupled up and steam ad- 
mitted to it; thus the starboard propeller runs ahead. Steam 
is exhausted from the cruising turbine to the central high- 
pressure turbine, and from there passes to the two low-pressure 
turbines, and is finally exhausted to the condensers. The 
power of the starboard low-pressure turbine is thus added 
to that of the cruising turbine, so that from 8 to 16 knots’ 
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FIG, 3.—ARRANGEMENT OF TURBINES ON THE CHASSEUR. 


built by Chantiers & Ateliérs, de la Gironde, Bordeaux, 
equipped with reciprocating engines and Breguet turbines; 
S. T., built by Schneider & Company, Le Creusot, equipped 
with Schneider-Zoelly turbines. 
The main particulars of these destroyers are given in the 
appended table. 
CHASSEUR. 


The theory and details of construction of the Parsons ma- 
rine turbine are too well known to need any description at 
this time. On this destroyer four main turbines are used for 
going ahead, three for full speed and one for cruising. Steam 
at full boiler pressure is admitted directly into the high-pres- 


sure turbine; driving the central shaft. Then the steam is 


speed can be easily obtained by this combination and 18 knots’ 
speed may be obtained by opening the by-pass valve, which 
admits full steam pressure into the second stage of the cruis- 
ing turbine. 

The astern turbines are mounted on the wing shafts only, 
and they are incorporated in the same casings with the low- 
pressure ahead turbines. Maneuvering is accomplished by the 
use of the wing propellers, the central turbine remaining idle. 


VOLTIGEUR. 


The Voltigeur is the first vessel equipped with Rateau tur- 
bines, and, therefore, its success is of particular interest. The 
Rateau turbine as improved by the Ateliers & Chantiers de 


FIG. 4.—SECTION OF PARSONS TURBINE FOR THE CHASSEUR. 


expanded into two low-pressure turbines at the wings, whence 
it goes to the condenser. The turbines for this vessel have 
been designed to develop 7,200 horsepower at 850 revolutions 
per minute, giving the boat a speed of 28 knots. 

At normal speed, steam is admitted directly into the high- 
pressure turbine, but, if necessary, the power may be in- 
creased by the opening of a by-pass valve, which admits steam 
under full pressure into the second stage of the turbine. 

Steam from the main steam pipe is admitted to the cruis- 
ing turbine which drives the starboard propeller, mounted on 
a hollow shaft, which extends through the starboard shaft 
and operates without friction. Suitable means of connection 
are produced between the two shafts, and a small clearance 


Bretagne is now called the Rateau-Chantiers de Bretagn: 
marine turbine. It is of the axial multiple stage type, com- 
bining the features of the impulse and reaction turbines. 
The advantages claimed for this type are that the lateral pres- 
sure on the wheels or moving disks is eliminated and the 
moving parts can be given considerable play in a radial direc- 
tion, thus allowing easy fitting and regulation. The clearance 
between the shaft and the diaphragm alone is important, con- 
sequently it is reduced to .04 inch, which can readily be done 
owing to the small diameter of the shaft. In the latest type 
of Rateau-Chantiers de Bretagne marine turbine, now build- 
ing for the destroyer Fourche and Faux, inside leakages of 
steam are completely stopped. 


Juty, roto. 


International Marine Engineering 


285 


The diaphragms are fitted tightly in the stator, or casing, 
and packing is fitted around the shaft, a matter of consid- 
erable advantage in the high-pressure turbine, where the dif- 
ference in pressure is more important. 

The ahead and astern turbines are mounted on the same 
shaft and located in the same casing. Each of them may be 
divided into two different parts—the high-pressure and the 
low-pressure. The high-pressure part is built on the multiple 
disk principle, and has been calculated for economical running 
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FIG. 5.—SECTION OF 


whatever variation may be required in speed and power. The 
low-pressure part is mounted on a drum which gives equi- 
librium and counterbalances the thrust of the propeller. The 
pressure in each stage being low and the clearance very small, 
if compared with the large section of the passage in the noz- 
zles, there is little need of guarding against steam leakage in 
the stationary vanes. 

Steam is admitted to the turbine at several points, each of 
which corresponds to a different speed. The smallest power 
gives the longest expansion. The passage from slow speed to 
high speed is obtained through a single valve. The interme- 
diate speeds are obtained by reducing the opening of the 
steam valve to throttle down the pressure. The astern tur- 
bines are built on the same principle as the ahead turbine, 
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through its length into a series of separate compartments by 
diaphragms in order to facilitate the construction. It is also 
divided horizontally into two parts in order to allow the rotor 
to be laid aside. When fitted together, however, the casing is 
perfectly tight. The necessary ports for the admission and 
exhaust of steam, as well as for the relief valves, etc., are 
cast in the casing. 

The diaphragms, dividing the stator, are all of cast steel, 
each in two pieces and fitted in grooves, made in the casing. 
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Around their periphery they carry the boxes containing the 
stationary blades. 

The diameter of the shaft is not uniform throughout its 
length, but varies according to the weight of the rotor. At 
the stuffing boxes it is reduced to a minimum. Labyrinth 
packing is provided at the ends of the casing and any steam 
which leaks through is returned to the turbine through a 
special nozzle. Forced lubrication is used and the bearings 
are water-cooled. 

The shaft is of hallow steel, carefully machined inside and 
out, in order to obtain a perfect balance as well as to facilitate 
the dismounting of the wheels and the centering of the wheels 
in the diaphragm. The moving wheels or disks are made of 
forged steel, machined on all sides and carefully balanced and 


FIG. 6.—MACHINERY ARRANGEMENT OF THE VOLTIGUER. 


but they are calculated to give only about 4o percent of the 
power of the former. As has already been stated, the thrust 
of the propeller when running either ahead or astern is 
counterbalanced by the low-pressure turbine, which has been 
especially designed for this purpose. A thrust block attached 
to the forward end of the shaft absorbs any slight differences 
that might occur, and at the same time assures a perfect 
alinement of the moving disks between the stationary blades. 

There are several points of interest in connection with the 
construction of these turbines which are worth while noting. 
The stator, or casing, is cylindrical, of cast iron and is divided 


fastened with keys on the shaft. The blades are of special 
drawn brass and are erected on the drums and wheels in dove- 
tail grooves. The correct interval is obtained by using an 
intermediate filling block as shown in Fig. 7. A small pro- 
jection flanged at the foot of the blade extends into the filling 
blocks and thus gives the whole an exceptional resistance to 
tearing off. Two cuts are made in each wheel to give the 
necessary passage for the blades to enter into the groove. 
After the blades have been erected, they are encircled with a 
metallic channel-riveted ribbon to obtain regular intervals 
between the upper edges of the blades and to increase the 
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strength of the whole. Due to this construction, great solidity 
is obtained without welding or calking. Before the final erec- 
tion of the shaft, each wheel is separately tested on a special 
engine at a speed equal to twice the maximum speed in 
service. The stationary blades are made of the same mate- 


7.—DETAILS OF CONSTRUCTION OF RATEAU TURBINE. 


FIG. 


rial, and are erected in the diaphragms in practically the 
same way as the moving blades. At one end each blade car- 
ries a strip, allowing it to be fastened by means of rivets to 
the two brass plates, C and D (Fig. 7). 

The main engines of the Voltigeur consist of a three-cyl- 
inder triple expansion reciprocating engine working on the 
center shaft and two Rateau-Chantiers de Bretagne marine 
turbines on the wing shafts. The main particulars of the re- 
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ciprocating engine are included in the appended table. This 
engine exhausts either into the condenser or into the turbines 
according to the speed required. This engine is the first of its 
type designed and built by the Ateliers & Chantiers de Bre- 
It is of the inclosed type, with special forced Inbrica- 
It is without steam jackets except on the covers. 
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tion. 


SHOWS WORK 


The two turbines are located in a watertight compartment. 
Each turbine has*been designed to develop 3,000 horsepower 
at 850 revolutions per minute. All movements of the engines 
are easily controlled from the starting platform, and it is 
claimed that maneuvering is as easy as with two reciprocating 
engines. When going ahead the propellers turn outboard. 

The reciprocating engine may be used alone up to 20 knots, 
but there is very great advantage in exhausting steam to the 
turbines. By doing so the back pressure from the low-pressure 
cylinder of the reciprocating engine is permitted to act prac- 
tically upon a piston of indefinite area, so that considerably 
more power can be obtained, as shown by the shaded portion 
in the indicator diagram shown in Fig. 8. Also, by this 
method the resistance of the idle propellers connected to the 
turbines is avoided. Such resistance is very important at 12 
knots’ speed and above. 

TIRAILLEUR, 


The turbines fitted on the dstroyer Tirailleur are the second 
set adopted by the Breguet firm to the propulsion of ships, 
the first one having been installed in the torpedo boat No. 294, 
which is now a schoolship for pilots, firemen and engineers 
who are specializing in torpedo boat navigation. The Breguet 
turbine is of the impulse type, and the difference in construc- 
tion between it and the Rateau turbine consists in the fact 
that the blades are of the De Laval type, and calculated ac- 
cording to that pattern. They are made of high tensile 
bronze, cold drawn, and cut in length in the same direction 
as the metal was rolled. The fixed and moving blades are 
dovetailed into slots made in the annular part of the casing, 
or the outer part of the wheels and drums and are riveted 
into place. It is also worthy of note that the fixed blades 
have a connection at their outer ends, so that they are strongly 
fastened one to the other in such a maner as to form a com- 
pact block. This is of great importance because it avoids any 
vibration. 

The machinery arrangement on the Tirailleur is as follows: 
In the compartment immediately aft the second boiler room 
there is a reciprocating, triple expansion engine of the in- 
closed type working under forced lubrication. This engine, 
as well as all the auxiliaries, was built by the Chantiers de St. 
Nazaire, and details of the engine will be found in the ap- 
pended table. There are two turbines for going ahead, one 
high-pressure and one low-pressure, each driving a propeller. 
The turbines are located in separate watertight compartments. 

The reciprocating engine alone is used for cruising up to 
20 knots, but above that speed steam is exhausted into the 
turbines. The reciprocating engine is designed to develop 
3,000 indicated horsepower at 350 revolutions per minute. The 
turbines have been designed to develop a total of 6,000 horse- 
power at 750 revolutions per minute when receiving steam 
at full boiler pressure. 

There are two independent condensers, one for the recipro- 
cating engine and one for the turbines located in the center 
of the turbine room. The cooling surface of the condensers 
is 1130 and 4360 square feet respectively. 


8.—COMBINED INDICATOR DIAGRAMS OF TRIPLE EXPANSION RECIPROCATING ENGINE AND TURBINE. 


DONE BY TURBINE. 


TRIALS. 

The figures for the comparative coal consumption of these 
boats, as obtained on the official trial trips, are of interest. 
The boats driven by reciprocating engines at from 10 to 25 
knots’ speed show a less consumption of coal than those 


driven by turbines. The Chasseur, the only boat propelled by 
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FIG. 8.—CURVES SHOWING COMPARATIVE COAL CONSUMPTION OF FRENCH DESTROYERS. 
turbines alone, shows higher figures up to 25 knots, but above TABLE I. 
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was nearly equal that of boats with reciprocating engines, 
and, therefore, better than that of boats driven by turbines 
alone. At full speed the consumption is nearly equal to that 
of the Chasseur, and even the Voltigeur’s speed is .9 knot 
above that of the boat equipped with Parsons turbines. At 
cruising speed the Chasseur requires 81 tons of coal to run 
1,170 miles, as against 52.87 tons required by the Voltigeur. 
The other boats, built at the same time, require respectively : 
Tirailleur, 57 tons; Carabinier, 32.33 tons; Hussard, 46.13 tons; 
Spahi, 44 tons. The saving of 28 tons if comparing the Volti- 
geur and Chasseur is considerable, and is accomplished by 
running the reciprocating engine exhausting to the turbines 
at low speed. At full power the advantage is caused by the 
economy of steam in the multi-stage expansion of the Rateau- 
Chantiers de Bretagne marine turbine. It is better than is 
readily understood at first sight, because the thrust of the 
propeller of the reciprocating engine is disadvantageous at 
high speed. 

- In short, it may be said that the Voltigeur gave the best 
speed coupled with the most economical fuel consumption. 
Several other features may also be taken into account. The 
hull of this destroyer has been especially designed by the well 
known naval architect Mons. Laubeuf, and the propellers are 
so placed that even in heavy weather they do not easily race. 
In fact, the boat is an exceptionally good sea boat and has 
weathered some severe storms. A good idea of the construc- 
tion of the stern can be obtained from Fig. 2. The good 
results obtained with the Voltigeur are all the more remark- 
able when it is remembered that her hull is the first of this 
type, and that she is the first French naval vessel fitted with 
a combination of reciprocating engines and turbines, and also 
that many of her auxiliaries are used for the first time in 
France. After achieving such good results with this boat, the 
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Coal per hour, pounds........... 2,128 1,402 1,533 1,003 
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builders received an order for two 750-ton destroyers for the 
French Admiralty of 14,000 horsepower, 32 knots speed, and 
an order for four destroyers for the Argentine Navy of 900 
tons displacement and from 32 to 33 knots’ speed. 

The hulls of these boats have been built with particular 
care. The keel is 18 inches deep for three-quarters of the 
length amidships, and a quarter inch thick. The stems are 
of forged steel and the outboard propeller shaft bearings of 
cast steel. The hulls are divided into ten watertight compart- 
ments. The auxiliary machinery consists of an electric gen- 
erator of 100 amperes, 80 volts; steam steering gear and hand 
steering gear, a steam pump with a capacity of 2,500 gallons 
per hour, eight ejectors with a capacity of 100-tons per hour, 
one 200-ton and one 1,200-ton turbine pump and an air com- 
pressor for the torpedoes. Since more powerful boats have 
now been ordered by the French Admiralty, there will soon 
be an opportunity for an interesting comparison between them 
and those described in this article. 


THE INSTITUTION OF NAVAL ARCHITECTS * 


The Institution of Naval Architects is to be heartily con- 
gratulated upon the completion of its first half century of use- 
ful service. Beginning with a membership of some 300 at the 
end of the year 1860, it has now reached, through a period of 
uniform success, a total of 1,750. It has become the central 
institute of a great industry scattered around the coast of the 
United Kingdom. On its Council are representatives of prac- 
tically all districts. where shipbuilding and engineering are 
practiced, while among its associates are to be found many 
shipowners and representatives of the large shipping insti- 
tutions, as well as naval officers and scientific men interested in 
the theory of shipbuilding. It seems an appropriate occasion, 
when the attention of every similar society in the world is 
directed toward the British institution by reason of its fiftieth 
anniversary to give a short account of its life work and aims. 

On Jan. 16, 1860, at the hall of the Society for the Encour- 
agement of Arts, Manufactures and Commerce, Adelphi, Lon- 
don, at a meeting of some eighteen gentlemen, the following 
resolution was moved by Mr. Oliver Lang, and seconded by 
Mr. John White: “That we who are here present do now con- 
stitute ourselves an Institution of Naval Architects, for the 
purpose of advancing the science and the art of naval archi- 
tecture.” The names of these gentlemen who thus became the 
founders of the society were as follows: Nathaniel Barnaby, 
F. Kynaston Barnes, H. Chatfield, J. B. Chessill Crossland, 
J. Grantham, Oliver Lang, J. MacGregor, J. Martin, Alexander 
Moore, John Penn, E. J. Reed, J. H. Ritchie, W. B. Robinson, 
J. Scott Russell, P. Thornton, G. Turner, J. White and the 
Rev. Joseph Woolley. Of these only Sir Nathaniel Barnaby 
is alive now. 

For many years the need of such an institution had been 
felt by those interested in the welfare of British shipbuilding. 
Although the greatest maritime nation upon the face of the 
earth, Great Britain had never up to that time been able to 
concentrate the knowledge which was individually possessed 
by her citizens into one mass, nor was there any public body 
to which reference could be made in the investigation of pro- 
fessional questions. In other sciences, such as geology and 
geography, the experiment of establishing an institution had 
been tried, and always with success, and the more recent ex- 
ample of the civil engineers made the success of this new 


* Epitor’s Note:—The year 1910 marks the fiftieth anniversary of 
the founding of the Institution of Naval Architects. It was 
planned to celebrate this anniversary by holding in July an Inter- 
national Congress of Naval Architecture and Marine Engineering, but, 
on account of the death of His Majesty, King Edward VII., the jubilee 
meetings have been postpcned and will be held next year. 
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undertaking seem possible, although the failure of some pre- 
vious attempts weakened the confidence of many. 

The period was a remarkable one in many ways. Owing to 
the shortsighted policy of the government there were but 
few trained naval architects in the country. A short while 
before a good deal of carrying trade had been wrested from 
English ships by the American clippers, owing to their handi- 


~ ness and speed, and British builders had been forced to recog- 


nize their superiority, and copy this class of ship to regain the 
trade. More recently the schooner America had visited 
England and given another hard lesson. The introduction of 
the power of steam had altogether altered the principles of 
naval arctitecture. All civilized countries were starting fair 
in the race of competition, and it was necessary that England 
should win. This was felt everywhere, with the natural result 
that the Royal navy was a subject of much anxiety to the 
public. 

The beneficial influence which an institution of naval archi- 
tects would exert on the most valued and cherished interest 
of the country could not be gainsaid, and several gentlemen 
began independently to consider it. At the end of 1859 Mr. 
John Scott Russell, who was well acquainted with the organ- 
ization of the Society of Arts and the Institution of Civil 
Engineers, called together Mr. (now Sir Nathaniel) Barnaby, 
Mr. Samuda, Mr. Reed and Dr. Woolley to discuss the matter. 
In order to accomplish their task it was necessary to have an 
efficient and tactful secretary, and no better choice could have 
been made than Mr.—afterwards Sir Edward—Reed, who 
filled this position for the next three years. 

Following the meeting in January, to which reference has 
already been made, came the inaugural meetings of the in- 
stitute, which took place in the first week of March, 1860, in 
the hall of the Society of Arts, where, owing to the continued 
kindness of the society, the meetings are still held. 

In view of the national interests likely to be advanced by 
the institution, and contrary to the general practice of tech- 
nical societies, a non-professional president was chosen, and 
His Grace the Duke of Northumberland was asked to honor 
the institute by becoming its president, but owing to imperfect 
health he was debarred from undertaking the duties, and the 
Right Hon. Sir John Somerset Pakington, G. C. B., D. C. IB 
etc., consented to take the office. Much of the success of the 
institution from its inception was due to the steady adherence 
and unhesitating support of this its first president, who re- 
mained in office for twenty years. Indeed, the institution has 
been most fortunate in its presidents, among those who have 
presided over its deliberations being such notable men as Lord 
Brassey, the Earl of Glasgow and Earl Cawdor, who has held 
the office with distinction for the last two years. 

These first meetings, on which so much rested, were most 
successful, and the beneficial influence of them was seen almost 
immediately in modifications of the Board of Custom’s rule 
for granting tonnage allowance for propelling power and by 
Lloyd’s modifying the application of their tables of scantlings. 
These points were raised and discussed during the meetings. 

At first the institute consisted of only members who were 
professional naval architects or shipbuilders and associates; 
but after a few years, owing to the growing importance of 
engineering, marine engineers were also made eligible for 
membership, and still another class, termed associate members, 
was formed in 1899. 

From the beginning it was laid down that the scope of the 
institution must of necessity be wide enough to embrace the 
consideration of all that is part of or belongs specially to a 
ship. In its records the objects of the society are given under 
three headings: 

First, the bringing together of those results of experience 
which so many shipbuilders, naval officers and others acquire 
independently of each other, and which, though comparatively 
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valueless when unconnected, tend much to improve our navies 
when brought together. 

Second, the carrying out of experimental inquiries of too 
great magnitude for private persons to undertake individually. 

Third, the examination of new inventions and the investi- 
gation of those professional questions which without such an 
establishment would be left undecided for many years. 

That the institution has carried out this programme, so far 
as it was humanly possible, none who studies its printed 
transactions can doubt. Among the early works of the society 
was the drawing up of a scheme for the promotion of a school 
of naval architecture. This was the result of a paper read 
before the institute by Mr. J. Scott Russell in 1863, on the 
education of naval architects in England and France, drawing 
attention to the total absence of any provision for training the 
rising architect in this country. Two schools of naval archi- 
tecture had previously been in existence, but these had both 
been abolished, the first in 1833, the second in 1853, by Sir 
James Graham. 

This paper roused considerable interest in the subject, and 
as a result a committee, consisting of various members of the 
institute, set to work and approached the Admiralty on the 
matter. Their proposals were met in a very liberal spirit, and 
in November, 1864, a school of naval architecture was started 
at South Kensington, with Dr. Woolley as superintendent and 
Mr. Merrifield principal, on the lines worked out by the insti- 
tution. This school was transferred later on to the Royal 
Naval College, Greenwich, where it has flourished to this day. 
Students from every maritime country in the world have been 
trained in it, and almost every present member of the Royal 
Corps of Naval Constructors received his training here. If no 
other object had been attained by the institution than the 
establishment of this school, by this alone its existence has 
been justified. 

In more recent times the society has displayed its concern 
and interest in the training of young naval architects bv its 
successful effort to revise the syllabus set by the Board of 
Education in naval architecture, by the institution in 1904 of a 
student class of members, giving to younger men most of the 
privileges of full membership. Also, owing to the generosity 
of several members, it is now able to award a valuable scholar- 
ship every year. 

Another and important work of the institute in its early 
years, and one of which it may be justly proud, was its long- 
sustained effort to secure better provision against the loss of 
passenger and other vessels at sea. It was in 1866 that a reso- 
lution was passed calling together a meeting of the Council 
for the purpose of formulating recommendations for this. At 
the time there was grave suspicion as to the condition in which 
many merchant vessels went to sea; and the succession of 
losses, and in particular the loss of the London and Amalia, 
during the previous year showed the imperative necessity of 
some action being taken. The Council met on many occasions, 
and presented a report in 1867. In this report reference was 
made not only to the load-waterline and minimum freeboard 
question, but to equipment, sub-division, etc. 

The Board of Trade and Admiralty were approached, with a 
view to a royal commission being held, but without success. 
The institution, however, did not allow the matter to drop, 
and further representations were made on several occasions 
during the next few years; but it was not till 1873 that a royal 
commission was issued. For this we are largely indebted to 
the energy and ability of Mr. Plimsoll, member for Derby, 
whose statements brought upon him several actions for de- 
famation. The institution was represented on this commission 
in the person of Mr. Merrifield. The final report of the com- 
mission, so far as it directly concerned naval architure, was of 
a negative character, and it was not till 1883, when the Board 
of Trade appointed a committee, on which the institute was 
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represented by Dr. Elgar, that definite rules for freeboard were 
laid down, and not till 1890 was the assignment of a maximum 
load line , as determined by these tables, made compulsory by 
act of Parliament. 

It would not be possible in the space of this article to ex- 
amine in any detail the work of the institution in every direc- 
tion. No important movement or change, whether in theory or 
practice of shipbuilding or mercantile legislation, has taken 
place without very full discussion at its meetings, and not a 
few of these movements have been brought about by the 
initiative of the society itself. Two examples of this during 
the last decade may be given. 

It was the direct outcome. of representations made to the 
Admiralty by the Council that a committee (on which the 
institute was represented by Professor Biles) was formed in 
1902 to inquire into the question of mercantile auxiliaries. 
Improved designs and speed were wanted, and some steps 
were necessary to prevent subsidized vessels being transferred 
to a foreign flag. 

The building of an experimental tank at Teddington, for the 
purpose of testing ship models and for research work, is the 
latest and one of the best examples of the influence of the 
institution. It was at Glasgow, in 1901, that a resolution was 
passed to consider the possibility of such a tank. Italy, Ger- 
many, Russia, Holland and the United States all had adopted 
Mr. Froude’s method of investigation, and it was most de- 
sirable that it should be more widely applied in the country 
in which it originated. The question was raised by the Council 
on several occasions. The proposal had behind it all the 
notable men in naval architecture, and in particular, Sir William 
White, through whose persistent efforts the idea has always 
been kept before the country. It was owing to the munificence 
of Mr. A. F. Yarrow, a vice-president of the institution, that it 
became possible, in 1908, to proceed with the building of such 
a tank, the major part of the maintenance of which is assured 
for a considerable period by a number of the large ship- 
building firms and shipowners of the country. 

To see that the institution is succeeding in carrying out 
its aims as regards the gathering together of the results of 
experience, and promoting the investigation of professional 
questions, one needs only to turn to the volumes of the Pro- 
ceedings. Here are to be found the classic researches of W. 
and R. E. Froude, W. J. Rankine and W. Fairbairn, and valu- 
able contributions by Scott Russell, F. K. Barnes, Sir Nathan- 
iel Barnaby, Sir William White, Sir Philip Watts, Professor 
Biles and Benjamin Martell. They contain a complete record 
of the development of ship construction, propulsion and navi- 
gation, and of all the principal achievements in these direc- 
tions, and their wealth of data makes them invaluable to the 
naval architect. 

Originating in a gift by the late Samuel Read (a former 
master shipwright of Sheerness), the institute has gathered to- 
gether a collection of books, which constitutes a most valuable 
library of reference on any point in connection with naval 
architecture and the allied trades. 

The institution exercises a considerable influence in all mer- 
cantile affairs by means of its representatives on various public 
bodies, such as the advisory committee to the Board of Trade, 
the technical sub-committee of Lloyd's Register, the engineer- 
ing standards committee and the National Physical Laboratory. 
The society is also represented on the Courts of Liverpool, 
Sheffield and Bristol Universities, and on the governing body 
of the Imperial College of Science and Technology at South 
Kensington. 

From an international standpoint the institution has a most 
beneficial influence. It is essentially cosmopolitan in its com- 
position, numbering in its ranks distinguished men from every 
maritime country, to whom are due some valuable contribu- 
tions to its Transactions. The various international meetings 
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of such societies as this,’which have been held in recent years 
at London, Paris, Bordeaux, Berlin, etc., serve largely to pro- 
mote the mutual appreciation of the allied interest of all 
nations in continued progress, and a more friendly feeling than 
would otherwise be possible. 

The desirability of placing the institution upon a more per- 
manent footing, and the universal recognition of its valuable 
services to the country in the past, have led the Council and 
members to apply for incorporation under a Royal Charter, 
and we hope that at the meetings in July the Council will be 
able to speak of the success of their petition to His Majesty 
the King. 


STEEL SCREW COLLIERS, COASTWISE AND 
TRANSPORTATION. 


Two steel single-screw colliers were recently completed by 
the New York Shipbuilding Company, Camden, N. J., for the 
Coastwise Transportation Company, Boston, Mass. The ves- 
sels are intended for the coastwise coal trade between Balti- 
more and Boston. Both are of the following dimensions: 


Length between perpendiculars..... 360 feet 

Reakin mwralale@l 5.c000000000000000000 49 feet 

Depth molded to upper deck....... 30 feet. 

IWoad! dratts yen eaten creme ne 22 feet 6 inches 
Deadweight at this draft.......... 6,400 tons. 

CHOS HOMMAGE coascoodd0c000cun00e 4,015 
Specdwloadedaticcamnnnryisartiee 11 knots. 


The vessels are of steel, built in accordance with the rules 
of the American Bureau of Shipping, single deck, with poop 
76 feet, bridge 17 feet, and top gallant forecastle 34 feet long, 
seven steel watertight bulkheads, straight stem and semi- 
elliptical stern, with two pole masts. The five cargo spaces are 


clear of hold beams and pillars, the deck being supported by deep 
arched beams and web frames, midway between the bulkheads, 
with a deep girder, carried all fore and aft, forming a trunk 
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24 inches above the upper deck. Ten cargo hatches, 15 feet 
2 inches long by 27 feet 6 inches wide, are arranged, closely 
spaced on top of the trunk to facilitate the rapid loading and 
discharging of the cargo. The hatch covers are steel, hinged 
in two pieces, watertight, and provided with special lifting 
gear and posts for supporting them when open. Two steam 
winches from which leads are taken for operating the hatch 
covers are placed on top of the trunk at each end of the vessel. 

Accommodations, including the captain’s saloon, spare state- 
room, officers’ quarters, etc., are provided in a large steel deck- 
house on the bridge deck, with a pilothouse on top of the 
bridge house. Quartermasters and boys’ quarters and toilet 
and lamp rooms are arranged at the sides in the bridge erec- 
tion. The engineers are berthed in a deckhouse on the poop 
deck alongside the engine casing; the galley, messes, ice-room 
and galley stores being arranged abaft the same. Entrance 
to accommodations for the crew and firemen in the poop are 
provided in the after deckhouse, and the seamen, firemen, 
oilers, assistant cooks, toilets, etc., are located in the poop 
alongside the engine casing. 

There is a steam windlass forward, the engine being located 
on the upper deck in the forecastle; the wild-cats and warping 
drums are on the forecastle immediately above. A capstan 
is also provided on the poop deck with its engine on the upper 
deck below. Steam steering gear is fitted on the upper deck 
in the poop abaft the engine casing, with connection to the 
pilot house. Auxiliary hand steering gear, with right and left- 
hand screw, is attached directly to the crosshead on the rudder 
stock. Two metallic lifeboats are provided and fitted under 
Mallory davits on the poop deckhouse, a wooden working boat 
being also provided on the bridge deck. Vessels are well pro- 
vided with all the necessary bitts, cleats, etc., for mooring 
purposes, and a special towing bitt and chock is fitted aft. 

An extra deep double bottom is fitted for the carriage of 
water ballast, with feed water under the boilers. The fore and 
after peaks are arranged for water ballast. Coal bunkers are 
arranged beside the boilers and in the ’tween decks alongside 
the boiler casing, with pockets to the fire-room. 

The propelling machinery is placed aft, and consists of two 
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single-ended Scotch boilers, 17 feet diameter by 11 feet 4 
inches long, with a working pressure of 175 pounds; triple- 
expansion engines of 1,700 indicated horsepower, with cylin- 
ders 24%, 38% and 64 inches diameter by 45 inches stroke, 
with a surface condenser attached. The propeller is 16 feet 
diameter. 

The trial trips were run on the Delaware River course at 
Deep Water Point in fully ballasted condition, during which a 
mean speed of 13 knots was obtained, with somewhat more 
than the normal horsepower mentioned above. In loaded 
condition the vessels have maintained an average speed be- 
tween Baltimore and Boston of slightly in excess of 11 knots, 
carrying a full coal cargo. 


captain and officers is on the promenade deck above, which 
etxends the whole length of the bridge; the engineers and 
other officers’ accommodation is arranged in steel houses un- 
der the bridge deck at the after end. The vessel has steel 
decks sheathed with wood on the poop, bridge, forecastle and 
promenade decks, and the whole of the passenger accommoda- 
tion and public rooms are bright and cheerful, being lighted 
by large sidelights, and are specially ventilated in view of 
the tropica! climate in which the vessel will be engaged. 
Under the second class accommodation aft, provision is 
made for large icehouses, mail rooms, specie rooms, paint 
rooms, lamp rooms and general store rooms, and spacious 
accommodation for the seamen, firemen and petty officers is 


NEW SINGLE-SCREW 4,000-TON COLLIER FOR THE COASTWISE TRANSPORTATION COMPANY. 


TRIAL TRIP OF S. S. TAMELE. 


On Saturday, April 30, 1910, the new steamer Tamele pro- 
ceeded on her official trial trip after adjusting compasses in 
Hartlepool Bay. The vessel has been built by Messrs. Irvine’s 
Shipbuilding & Dry Docks Co., Ltd., Middleton Shipyard, 
Hartlepool, and is the sixth vessel built by them for Messrs. 
Elder, Dempster & Co., Liverpool, and one of three passenger 
and cargo vessels under construction at the Middleton Ship- 
yard for the same owners. 

The Tamele has very fine lines, and has been specially de- 
signed with main, upper and shelter decks. The vessel is 
otherwise strengthened to suit the owners’ West African trade. 
The dimensions are: Length, 375 feet; beam extreme, 50 
feet; depth molded, 25 feet 3 inches to upper deck, with all 
the ‘tween decks and houses 8 feet in height. She is classed 
too At at Lloyds, and has cellular double bottom all fore and 
aft, with fore and after peaks for water ballast. The vessel 
is divided into seven watertight compartments by six trans- 
verse bulkheads, and every attention has been paid to all ap- 
pliances for the rapid loading and discharging of cargo, the 
ship having nine powerful steam winches of the builders’ 
own design, and ten derricks capable of lifting 5 tons each; 
provision is made on each mast for a special derrick dealing 
with 30 ton loads, while the whole of the mast arrangement 
is strengthened to lift 40 tons. 

Accommodations for 30 first class passengers in two-berth 
stateroms is arranged under the bridge, with ladies’ cabins, 
lavatories, baths, etc., and second class passengers at the 
after end of the poop. The dining room is on top of the 
bridge, and the smoking room and accommodation for the 


arranged under the forecastle, with separate mess rooms and 
wash places for the crew and firemen. 

The vessel is fitted with the usual complement of lifeboats, 
together with six surf boats of special design for carrying 
palm oil through the surf. A complete installation of electric 
light is fitted by Messrs. Campbell & Isherwood, Liverpool, 
including signal lamps, binnacle lamps, cargo clusters at each 
hatch, as well as oil lamps for emergency purposes. Steam 
steering gear is fitted amidships and a quick warping steam 
windlass forward, steam being supplied to all deck machinery 
from either of the main boilers. 

The triple expansion engines, by Messrs. Richardsons, West- 
garth & Co., Ltd., Hartlepool, are of special interest, because 
of the installation of the “Contraflo” system of steam con- 
densation and feed water temperature regulation. The sizes 
of the cylinders are as follows: H. P. 25 inches, I. P. 40 inches 
and L. P. 68 inches by 48-inch stroke, supplied with steam 
from three main boilers working at 180 pounds pressure. A 
leading feature of the design which will appeal to those re- 
sponsible for the economical running and maintenance of a 
marine engine is that the ordinary simple air pump is retained, 
but by an ingenious method of temperature regulation its air- 
withdrawing capacity can be so adjusted to meet requirements 
and so dominate the air leakage into the condenser that the 
thermal efficiency of the system is at a maximum under all 
conditions of working, thereby very favorably influencing the 
consumption of coal. 

This system was fitted some time ago on Messrs. Elder, 
Dempster & Co.’s steamship Bassam, also built by Messrs. 
Irvine’s Shipbuilding & Dry Docks Co., Ltd., and after a 
voyage to the west coast of Africa the results obtained were 
so strikingly satisfactory that the system was applied to the 
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steamship Zamele and will also be fitted to the other two boats 
yet to be delivered. 

It was found in the steamship Bassam that a vacuum of 27 
inches could easily be carried in the tropics, with the obvious 
advantage that the speed of the ship was maintained, whereas 
with the ordinary type of marine condenser, tropical water 
produces a considerable fall in yacuum and as a consequence 
the speed suffers. 

The new design of Cascade Oil Filter fitted in the engine 
room also proved very successful in separating the float oil 
from the feed water before passing to the boilers. This filter 
also acts as a feed water heater, and steam from the evap- 
orator, drainage water from the coils and also from the I. P. 
casing is led into the filter, with the object of utilizing the heat 
in the steam, and in the drainage water for raising the feed 
water to the highest temperature consistent with the effective 
working of the feed pumps, the degree of temperature being 
very conveniently controlled by the feed temperature regu- 
lating valve fitted on the condenser. 

The power developed on the trial was 2470 I. H. P. at 86 
R. P. M., and the results obtained were in every way satis- 
factory, a mean speed of 12% knots being obtained on the 
Whitley mile. The extreme flexibility of the Contraflo system 
was well illustrated, as a vacuum of 29 inches was obtained 
with a 30.2 inch barometer, a result which is remarkable for 
engines of the reciprocating type. 


NEW AMERICAN BATTLESHIPS. 


The contracts for the first two American battleships of the 
Dreadnought type were signed Aug. 6, 1907 These contracts 
were awarded to the Fore River Shipbuilding Company, of 
Quincy, Mass., for the construction of the North Dakota, and 
to the Newport News Shipbuilding & Dry Dock Company, of 
Newport News, Va., for the Delaware. The contract price of 
the former ship was $4,377,000 (£801,000), and of the latter, 
$3,987,000 (£820,000), which does not include armor and armor 
bolts (exclusive of protective deck), ordnance and ordnance 
outfit, and certain articles supplied by the government. The 
contract time for the completion of the North Dakota was 
thirty-four a one-half months, and for the Delaware thirty- 
six months. The fire rooms and boilers are fitted for both 
coal and oil fuel, and the closed fire room system is used. 
The two foregoing ships are now completed and ready to go 
into commission. 

The Delaware was standardized over the measured mile 
course off Rockland, Me., Oct. 22 and 23, 1909, and attained a 
maximum speed on the full-power trial of 21.56 knots on a 
total of 28,578 indicated horsepower for the main engines on 
128.38 mean revolutions per minute, 1.888 pounds coal per in- 
dicated horsepower of main engines, and a water consumption 
of 13.38 pounds per indicated horsepower of main engines 
only. 

The North Dakota was standardized on the same measured 
mile course Noy. 4, 1909, and attained a maximum speed on 
the four-hour full-power trial, with slightly increased dis- 
placement, 20,051 tons, of 21.64 knots on a total of 31,826 
shaft horsepower, at mean revolutions of both turbines of 
280.8 per minute, 1.71 pounds of coal per shaft horsepower of 
main turbines, and a water consumption of 13.18 pounds per 
shaft horsepower of main turbines only. 

The next two ships, the Florida and Utah, now under con- 
struction, the former at the Brooklyn Navy Yard, New York, 
and the latter at the New York Shipbuilding Company, Cam- 
den, N. J., are about 70 percent completed. -The contract for 
the Utah was signed Nov. 24, 1908, at a price of $3,946,000 
(£815,000), the time of completion being thirty-two months, 
the contract calling for a speed of 2034 knots for four hours. 


The Utah was launched Dec. 23, 1909, and the Florida May 12, 
IQTO. 

The contract for the construction of the Arkansas was 
awarded Sept. 25, 1909, to the New York Shipbuilding Com- 
pany, at a price of $4,675,000 (£961,000), time of completion 
thirty-two months; the contract speed being 20%4 knots for 
four hours. 

The construction of the Wyoming was awarded the William 
Cramp & Sons Ship & Engine Building Company, of Philadel- 
phia, Pa., Oct. 14, 1909, at a total cost of $4,450,000 (£915,000), 
to be completed within thirty-two months. The contract speed 
is the same as for the Arkansas, or 20% knots for four hours. 

The present naval appropriation bill includes, among othe: 
vessels, two battleships, designated No. 34 and No. 35. The 
plans for these ships are nearly completed and have, as far as 
completed, received the approval of the Secretary of the 
Navy. The machinery of these vessels will be steam turbines 
of either the Parsons or the Curtis type, and, if of the former, 
will have four shafts; if of the latter type, two shafts. They 
will have watertube boilers of an approved design, and the 
speed will be 21 knots. The principal feature of these two 
ships will rest in the main battery, which will consist of ten 
14-inch 45-caliber guns. The displacement will be about 27,- 
000 tons, and the horsepower about 32,000, and the cost of 
construction probably in the neighborhood of $11,000,000 
(£2,260,000). Principal dimensions and data will be found in 
the table appended. 


PRINCIPAL FEATURES OF THE LATEST AMERICAN BATTLESHIPS 
Hull, ae and arma- 


ment. ..(1) Delaware. Florida. Wyoming. No. 34. 
’ (2)North Dakota. Utah. Arkansas. No. 35. 
Builder’s name and place(1) N. P. N.Sh. N.Y. Navy » Wm. Cramp vais 
B. & D. Co., Yard, & Son, 
Newport New York. Philadelphia. 
News, Va. 
(2) Fore River N.Y. Sh. EWS  —» ov 0000 
Sh. B. Co., B. Co., B. Co., 
Quincy, Camden, Camden, 
Mass. N. J. N.J 
Length over all........(1) 518’ 9” ean RATGHoY me, ) OEE aS 
(2) 518’ 113” 521’ 6” XY 0? >  coos0c 
load waterline. 
Beam, extreme. 85’ 24” 88’ 24” BY 
Draft (mean).. 26’. 103” 28’ 6” 28” 6” SOE be 
Displacement, normal tons. 20,000 21,825 26,000 27,000 
Coal supply, tons......... 2,500 2,500 2,500 3046.00 
Oil supply, tons . ane 400 400 400 Deere 
Main battery............. 45 caliber, 45 caliber, 50 caliber, 45 caliber, 
10—12-inch. 10—12-inch. 12—12-inch. Lea inch. 
Secondary battery......... 14—5-inch. 16—5-inch. 21—5-inch. 6 
iBeliqarmol epee eerie 12” to 8” 12” to 8” 11” to 9” i eee 
Speed (contract), knots. . 21 20.75 20.5 21 
Main propelling engines. (1) a Sh iiriple Parsons. Parsons. eee 
(2) 4d” Curtis Turbines. Turbines. 
turbines. 
Number of shafts. . oa Two. Four. Four. 
Revolutions per minute.. a) ue 330 330 
2) 5 FOC Mopicba | Gopabes 
1.H.P. or S.H.P. (designed) 25,000 28,000 28,000 32,000 
Steam pressure at engine 
(gage).. 265 lbs. 175 lbs. 175 lbs. 
Working pressure at boilers 
(gage). 295 Ibs. 200 Ibs. 210 Ibs. 
Diameter of propellers. (1) 19’ 9” Oy? Gf g’ 2” 
(2) 13’ 0” SE RReIORES BAU DodGOb 
Condensing surface in 
square feet..........(1) 23,576 30,500 Alberger. 
(2) 29,366 28,000, Weir. 
Type ots boilersaseee ee Bs Ooi B. & W. B. & W. 
Number boilers.......... 14 12 _ 12) 
Number firerooms........ 1 single, 3 double. 3 “double. 
3 double : 
Length firerooms, total.. 128’ 0” 102’ 0” 102’ 0” 
Length engine room, total . 44/70” 60’ 0” 60730’ 
Superheat. . . 50 degrees F. None. None 
Grate surface, ‘total, square 
feet... ; 1,439 1,428 1,428 
Heating surfac e, “total, 
square feet.. Pas 61,943 64,234 642234 rere 
Length of grate in feet . 7 7 Uff ee aosie 


In a paper presented to the American Society for Testing 
Materials, the following simple test to ascertain the value of 
lubricating oils under service conditions was described: The 
test consists of heating the oils to a temperature of 450 de- 
grees F., at which temperature oils of an inferior nature show 
a decided darkening of color, while good oils appear to un- 
dergo very little change in color. 
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PASSENGER AND FREIGHT STEAMSHIPS CITY OF 
MONTGOMERY AND CITY OF ST. LOUIS. 


The month of June witnessed the entrance into the New 
York-Savannah service of the Ocean Steamship Company, 
popularly known as the “Savannah Line,’ of the two latest 
additions to their fleet, which are also the most recent of the 
many passenger and freight steamships sailing from New 
York in the coastwise service. The vessels in question are 
the City of Montgomery and the City of St. Lowis, the former 
named in honor of the capitol of Alabama and the latter 
in honor of the metropolis of Missouri. In the naming of 
these vessels: the Ocean Steamship Company has continued the 


of the machinery space, the machinery being located amid- 
ships. There is also a promenade deck extending from the 
stern to within about 80 feet of the bow. The boats are car- 
ried one deck above the promenade deck and a flying bridge 
is at this same level. There are two steel pole masts schooner 
rigged, the relative location of the masts and stack presenting 
a very symmetrical appearance. 


CONSTRUCTION OF HULL. 

In one respect the construction of these vessels differs from 
the majority of passenger steamships in the coastwise trade. 
The latter are generally built without double bottom, or with 
only a partial double bottom in the machinery space, and only 
a few have complete double bottoms. In common with. all 


ONE OF THE NEW SAVANNAH LINE BOATS. 


policy of naming their vessels after Southern cities. Other 
cities which have been so honored in the past are Savannah, 
Atlanta, Columbus, Memphis, Macon and Birmingham, and 
with the exception of the latter all are now represented in the 
company’s fleet. The vessels of the line maintain a schedulé 
of three sailings weekly between New York and Savannah 
and two sailings weekly between Boston and Savannah. 

The City of Montgomery and City of St. Louis were de- 
signed and built by the Newport News Shipbuilding and Dry 
Dock Company at their works in Newport News, Va., and 
represent the most modern practice in coastwise vessels, com- 
bining as they do excellent passenger accommodations with 
convenient cargo handling arrangements. 

Their principal dimensions are as follows: 


Lenin CIE? alllsccecooogceso0000000 308 feet 
Length on water line.............. 380 feet 10 inches 
Berra, ml .oscSedccocsoocoo00Ls 49 feet 6 inches 


> Depth, molded to hurricane deck:... 35 feet 

“The vessels are of the familiar hurricane deck type, uni- 
versally used in the American coastwise trade. They have 
three complete decks and an orlop deck both forward and aft 


the later Savannah Line vessels, the City of Montgomery and 
City of St. Louis have complete double bottoms extending 
from peak to peak. These are built on the cellular system 
with floor plates on alternate frames, excepting in the engine 
space, where floors are fitted on every frame. The frames 
in the double bottoms are cut at the margin, the latter being 
fitted normal to the frames. There are two side keelsons on 
each side of the vessels fitted intercostally between floors, and 
the vertical keel, which is 42 inches deep, is continuous from 
peak to peak, watertight throughout. At the margin the tank 
top plating overlaps the bilge brackets 18 inches, thus forming 
a very efficient tie. 

Above the double bottom the main frames are channels ex- 
tending from the margin angle to the main and hurricane 
decks alternately, excepting for a distance of 60 feet forward, 
where all frames extend to the hurricane deck. In the peaks 
the framing consists of angle and reverse bars. The four 
tiers of beams in the main hull are all channel sections fitted 
on alternate frames and supported by two rows of girders 
with wide spaced stanchions. This arrangement of stanchions 
intereferes less with the handling and stowage of cargo than 
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the usual small stanchions and has been adopted by the New- 
port News Shipbuilding and Dry Dock Company in most of 
the vessels built by them in recent years. The stanchions are 
cylindrical, built up of plates in the lower holds, and of 
wrought iron pipe in the upper. The girders under all decks 
consist of continuous double channels underneath the beams, 
with an intercostal plate which extends to the deck plating 
to which it is attached by angles. The orlop deck is fitted 
with stringers and tie plates and laid with a calked deck, over 
which 1 inch oak sheathing is fitted. The lower and main 
decks are complete steel decks without covering, excepting in 
way of quarters. An extra wide stringer is fitted on the hur- 
ricane deck so as to overlap the sills of the deck house; the 
rest of this deck is plated with light steel for protection 
against fire in the cargo space. Outside of the deck house 
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fender filled with pitch is fitted at the lower deck level and 
extends well forward and aft. The stem is rolled steel, rab- 
betted for the shell plating, and the stern frame is wrought 
iron made in two sections, with the scarfs so arranged as to 
facilitate repairs. 

ACOM MODATIONS. 


In the passenger accommodations the builders and owners 
collaborated to make the City of Montgomery and City of St. 
Louis truly representative of the highest type of passenger 
vessels, and expense was not spared to put them in the very 
first rank. The traveling public demand comfortable and 
even luxurious quarters, especially on vessels making a voyage 
of any length, and as the sailing schedule of these vessels 
calls for a voyage of about 63 hours’ duration, the comfort 
of the passengers has been especially catered to. In the de- 


MAIN ENGINE OF THE CITY OF ST. LOUIS. 


this is entirely covered with a 3¥-inch yellow pine calked 
deck and inside the house with a tongued and grooved joiner 
deck. 

The hulls are divided into compartments by five watertight 
bulkheads, with one exception all extending to the main deck. 
There is also a non-watertight bulkhead between the engine 
and boiler rooms. Longitudinal bulkheads are fitted in the 
lower hold in way of the boilers, forming coal bunkers at the 
sides of the vessels. Engine and boiler casings of plate and 
angle construction extend from the lower deck to the top of 
the promenade deck house. The house on the hurricane deck 
is built of steel and stiffened at the forward end by webs. 

Below the load water line the shell plating is joggled; 
above the water line the plating is fitted with inside and out- 
side strakes. This method of plating is being largely used 
by the builders. In way of all cargo and coal ports rein- 
forcing plates are fitted to maintain strength. A dished plate 


sign of these vessels this object was kept constantly in mind, 
and the result is a vessel with large, roomy staterooms, an 
unusually large number of baths, an especially attractive 
dining room, handsomely finished lounges, writing and smok- 
ing rooms, and wide, extensive promenades. 

Accommodations are provided for 130 first class, 36 second 
class and 57 steerage passengers. All first class accommoda- 
tion are entirely above the hurricane deck, there being 38 
staterooms and 2 special bedrooms in a steel deck house on 
the hurricane deck, and 21 staterooms and 4 special bedrooms 
in two wooden deck houses on the promenade deck. The 
second class quarters are located on the main deck aft and 
the steerage on the main deck forward. 

At the forward end of the hurricane deck house is located 
the dining saloon with a seating capacity for 124 people. In 
this space the deck above is raised so as to give a deck height 
of 10 feet 6 inches, and the result is a saloon having an ap- 
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pearance of roominess such as is only obtained on the most 
modern trans-Atlantic liner. The general type of decoration 
here is French Renaissance, the finish being white with gold 
trimmings, above a low wainscoting of mahogany. Paneled 
ceiling and four Corinthian columns in the center enhance 
the beauty of the saloon. In the space between the prom- 
enade deck outside and the top of the saloon inside, transom 
lights of leaded glass are fitted which add materially to the 
appearance, and these, together with the large windows, which 
are fitted in pairs at the sides of the house, make a saloon 
particularly well lighted. The electric fixtures are bronze of 
very attractive design, and are so numerous, and so well 
located that the illumination at night is remarkably fine. A 
large, handsome sideboard of mahognay set in a recess at the 
after end forms a very attractive feature. The dining tables 
and chairs are mahogany, the latter upholstered in a red fig- 
ured tapestry. A Royal Wilton carpet covers the entire saloon 
floor. 

Aft of the dining saloon, to which it has convenient access, 
is the first class pantry, a large, roomy space exceedingly well 
lighted and ventilated by means of overhead skylights. The 
floor is laid with mosaic tiling and the outfit is of the most 
modern type, including steam table, urns, etc. Food is con- 
veyed from the galley, which is on the main deck directly 
below the pantry, by means of a dumb waiter and a private 
stairway, all enclosed so that no objectionable odors from the 
galley can escape into the dining saloon. From the dining 
saloon inside passages on each side of the machinery casings 
lead to a social hall or lounge located aft of the engine hatch. 
Single rows of staterooms with access therefrom are fitted 
along these passages, two of the rooms on each side having a 
private bath and several of them being arranged with com- 
municating doors for use as family rooms. Immediately aft 
of the social hall are two special bedrooms with private baths. 
These rooms are nicely paneled and are fitted with large 
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brass beds. The balance of the space aft is devoted to state- 
rooms, with toilets and baths at the extreme end. Other 
toilets are located between the boiler and engine hatches, with 
access from an athwartship passage. All baths and toilets 
have tiled floors. The fact that there are twelve bath rooms 
for the exclusive use of first class passengers indicates how 
complete the toilet arrangements are. 

At the after end of the after house on the promenade deck 
and opening thereon is located a reading and writing room, 
access to which is obtained also from the hurricane deck by 
means of a mahogany stairway and from the upper social hall 
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by a wide central passage between rows of staterooms. At 
the head of the stairway, in the end of the house, is a hand- 
some leaded glass window, the design on the City of St. Louis 
portrayirg King Louis IX of France, in whose honor the 
metropolis of Missouri was named. His coat of arms is 
worked in a handsome panel directly underneath the window. 


MAIN DINING SALOON. 


On the City of Montgomery the window has an appropriate 
marine design with a similar panel underneath. Several hand- 
some mahogany writing tables with attractive electric fixtures, 
also a large table for magazines, are located in the writing 
room. 

Like the dining room, the style of decoration in the writing 
room, upper and lower social halls, and passages is French 
Renaissance, the finishing being ivory and white. Upholstery 
and carpets in the writing room and upper social hall are 
green; in the lower social hall and stateroom they are red. 
All upholstery in public spaces is figured plush, except in 
the smoking room, where Spanish leather is used. 

The upper and lower social halls or lounges are large, com- 
fortable spaces connected by a wide mahogany stairway, over 
which is fitted a large handsomely lighted dome skylight, of 
prismatic glass. A large mirror is fitted at the head of this 
stairway. Off the upper social hall at its forward end, on 
either side, is a special room with private bath. These rooms 
are handsoemly paneled with silk tapestry, one in green and 
the other in old rose. These colors are also used in the tile 
wainscoting in the private baths attached. The bedrooms 
have full size brass beds, a roomy wardrobe and full-length 
mirror, making them truly elegant rooms. The other two 
bedrooms with private baths on this deck are located aft of 
the upper social hall. 

Another room to which special attention was paid is the 
smoking room, located on the promenade deck forward of 
the boiler hatch. This is an especially large room, hand- 
somely finished in mahogany. The style of decoration is old 
English, with tapestry panels. The hand carved lion heads 
are particularly attractive. A large decorated dome, the full 
length of the room and almost its entire width, accentuates 
the appearance of roominess. Rubber top mahogany tables, 
comfortable chairs, leather upholstered seats, writing tables, 
comfortable settees and rubber tiled floor make this an ideal 
room for male travelers. Access to the smoking room is ob- 
tained by an enclosed stairway from the passage on the hur- 
ricane deck as well as from the promenade deck direct. There 
is also a toilet room off the smoking room. 

All the regular first class staterooms have two manera 
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berths, the upper one arranged to fold up like a Pullman 
berth. There is also a wide full length upholstered seat in 
each room. The lavatories are porcelain, and all the toilet 
fixtures in the staterooms, as well as in the bath rooms and 
toilets, are nickel plated, including the mirror frames. 

An important feature not to be overlooked is a completely 
equipped barber shop located amidships on the hurricane deck. 
The deck in this shop is covered with white rubber tiling and 
the outfit includes a lavatory with hot and cold water and 
shampoo attachment. 

Accommodations for the 36 second class passengers are 
provided in 12 staterooms of 3 berths each loacted on the 
main deck aft. A good sized cabin well lighted by a skylight 
overhead is also provided for their use. Berths for 18 women 
and 39 men are provided in steerage quarters on the main 
deck forward, this space being entirely separated from all 
other quarters and having its own companionway. There is 
also a separate steerage pantry with steam table and urns. 
All berths for second class and steerage passengers are metal. 

While the comfort of pasengers has been so well taken 
care of, that of the officers and crew has by no means been 
neglected, and among seafaring men these vessels will most 
assuredly have a reputation of being “a good berth.’ The 
captain’s cabin in its finish and decoration is equaled by few 
and surpassed by none. It is handsomely paneled in quar- 
tered oak, with paneled ceiling, is well lighted by a decorated 
overhead skylight and has a desk and table specially designed 
to match the finish of the room. There is also a private bath 
for the captain. Quarters for the deck officers are located 
on the promenade deck just aft of the captain’s cabin. 

A stateroom and office for the chief engineer are located 
on the hurricane deck opposite the engine casing, and the 
purser’s office and stateroom are on the opposite side, the 
office having a window opening into the lower social hall. All 
other engineers’ and crew’s quarters, excepting the waiters, 
are on the main deck amidships abreast the machinery casings. 
These quarters include an officers’ mess room and separate 
shower baths for the deck and engineer officers. The waiters 
are quartered at the after end of the main deck. 

The galley, bakery, dry stores and cold storage rooms are 
located on the main deck amidships and are equipped with 
all modern conveniences. Throughout the vessels, companion 
ladders are located in convenient places for access to and 
from all decks. In order to give an unobstructed promenade 
the life boats are located at the level of the top of the prome- 
nade deck houses, the top of these houses being carried to the 
sides of the vessel to form a boat and shade deck. Other 
parts of the promenade deck, are provided with canvas 
awnings. 


CARGO ARRANGEMENT. 


The cargo capacity of these vessels is quite large, being 
about 325,000 cubic feet, most of the space up to the hurricane 
deck being devoted to cargo. The cargo usually carried is 
general merchandise which is handled by trucks through cargo 
ports. At times, however, bulky articles are carried, and for 
the handling of these two booms with a lifting capacity of 
10 tons each, are fitted on a table on the foremast for use 
over the forward hatch, which is the only cargo hatch in the 
hurricane deck. In the other decks there are four hatches, 
two forward and two aft, the latter arranged in pairs to 
straddle the shaft alley. At each of these hatches on the main 
deck there is located an 8 inch by 8 inch double drum steam 
winch and two swinging cargo cranes, by means of which 
cargo is handled. The loading and unloading in the after 
holds is done entirely through cargo ports of which there is 
one on each side of the vessels between the main and hurri- 
cane decks and one between the lower and main decks. There 
are also two cargo ports on each side forward between the 
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main and hurricane decks and one between the lower and 
main decks. All cargo ports are fitted with watertight doors, 
those between the main and hurricane decks being hinged in 
two parts, and those between the lower and main decks being 
of the sliding type with small hinged doors fitted in them 
for use in operating. 

The vessels are coaled through two hinged ports located 
on each side between the lower and main decks. Through 
these ports coal is taken direct into the upper bunkers, and 
the lower bunkers are filled through scuttles in the deck. The 
total capacity of the bunkers is 450 tons, evenly divided be- 
tween the upper and lower bunkers, this capacity being suffi- 
cient for a round trip. As the vessels are coaled in New 
York for the round trip, the upper bunker space is available 
for cargo on the return trip, and this space is so arranged, 
water-tight doors being fitted in the bulkheads at the forward 
and after ends of the bunkers for access from the regular 
cargo space. 

The space between the lower and main decks aft over the 
after peak is arranged for carrying combustible goods, a 
water-tight door in the bulkhead forming access to the space. 


HULL AUXILIARIES. 


A steam windlass is located on the main deck forward and 
a warping capstan driven by the windlass engine is located 
on the hurricane deck directly over. On the hurricane deck 
aft there is another steam warping capstan with the engine in 
the base of the capstan. Steam steering gear is fitted, the 
engine being located on the main deck off the engine room. 
Hand steering gear of the right and left hand screw type is 
also provided on the hurricane deck aft. All the deck ma- 
chinery was supplied by the Hyde Windlass Company, 
Bath, Me. 

The vessel is heated throughout by steam and lighted by 
electricity, the fixtures being exceedingly handsome. The 
electric plant consists of two 20 kilowatt I10-volt generating 
sets, located in the lower engine room. The running lights 
are combination oii and electric and a running light indicator 
is located in the pilot house.. There is a complete call-bell 
system connected to all staterooms, etc., and also a complete 
system of interior communication consisting of engine, steer- 
ing and docking telegraphs, the latter being located on the 
flying bridge and on the promenade deck aft. Wireless teleg- 
raphy is also fitted with a completely equipped station on the 
promenade deck adjoining the smoking room. 


PROPELLING MACHINERY. 


The propelling machinery consists of a triple expansion 
engine with cylinders 26 inches, 43 inches and 72 inches diam- 
eter respectively and a common stroke of 48 inches, four main 
boilers of the Scotch type and one Scotch donkey boiler. 
Piston valves are fitted to all cylinders, one on the H. P. 
and two each on the M. P. and L. P., all worked by Stephen- 
son double bar link motion. The housings are fitted with 
crosshead guides, both front and back, and they as well as 
the bedplate are cast iron of box section. The crank shaft 
is built up in three interchangeable sections, the thrust bear- 
ing is of the horseshoe type, and the propeller is a sectional 
one, with cast iron hub and manganese bronze blades. Steam 
turning and steam reversing gear are fitted. The air pump 
and two bilge pumps are worked from the L. P. crosshead, 
but the condenser and all other auxiliaries are independent. 
The condenser is cylindrical, with cast iron shell, and the 
circulating pump is of the centrifugal type of the Newport 
News Shipbuilding and Dry Dock Co.’s standard make. All 
other pumps are horizontal duplex and comprise two feed, 
one donkey feed, hotwell, fire, sanitary, fresh water, and bal- 
last pumps. There is also an auxiliary condenser with a com- 
bined auxiliary air and circulating pump for port use. A feed 
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water heater is also fitted, it and all steam pumps being of 
the Blake type. 

The four main boilers are arranged with a common athwart- 
ship fireroom and all are connected to one stack. They are 
14 feet diameter by 11 feet 6 inches long, built for 180 pounds 
steam pressure and each has three 43-inch Morrison cor- 
rugated furnaces with separate combustion chambers. The 
total heating surface is 8160 square feet, and the grate surface 
258 square feet. The donkey boiler is located on the main 
deck and is 10 feet diameter by 9 feet 6 inches long, with a 
working pressure of 90 pounds. It has two 35-inch Adamson 
furnaces and 177 3-inch tubes, giving a grate surface of 32 
square feet and a heating surface of 1084 square feet. 

The vesels were built throughout under special survey of 
the American Bureau of Shipping to class Ar for twenty 
years, the classification including the hull, machinery and elec- 
tric plant. 


Inswinging Furnace Doors. 


A London engineer, W. A. Martin, patented the inswinging 
furnace door in 1874. It was applied extensively on the then 
commonly-used shell boiler, but gradually went out of use. 
Owing to its demonstrated merit in being automatic in closing 
it has again come into extensive use, especially on watertube 
boilers. The handiness and readiness with which. it may be 
opened and closed as well as the protection it offers in case 
of the bursting of tubes in preventing the rush of steam from 
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SECTION THROUGH FURNACE MOUTH, SHOWING DETAILS OF DOOR. 


teaching the boiler room by its closing automatically renders 
it a most valuable adjunct when fitted in large boiler installa- 
tions having closed fire-rooms. 

Referring to the figure, showing the door as attached to a 
Niclausse boiler, its simplicity is strikingly in evidence, and a 
change from the ordinary outwardly opening door to this type 
of door is easily made, should it be desired. It is ordinarily 
composed of a door frame having a bearing for the pivoted 
hinge, which is riveted to the upper edge of the door. The 
lintel and deadplate are fitted between the frame and the fur- 
nace. The pivots extend beyond each bearing sufficiently to 
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attach the arms which carry the balance weight, the door 
frame extending outward far enough to allow the proper clear- 
ance between the front of the boiler and the balance weight. 

The construction of the front wall of most watertube boilers 
is usually of such nature as to provide space enough for the 
door within said front wall to be at rest in a natural pocket, 
thereby being fully protected from the action of the fire or the 
intense heat within the furnace. 

In order to render the door as sensitive as possible the bal- 
ance weight can be adjusted into a position where only the 
slightest pressure back of it will start it moving, as would be 
the case in a sudden rush of steam from within. The slight 
vacuum formed in front of the door, should steam escape at 
high velocity, undoubtedly serves as an additional agent to pro- 
mote its action. 

It has been found of such great value in several instances 
where fitted on boilers now in service on board United States 
naval vessels that all new boilers, in which coal is used for fuel, 
are being specified to have this type of furnace door, and the 
change is also incorporated in the older boilers as opportunity 
offers. 


Whaling Vessel Sheathed with Leather. 

An interesting log book has been brought to our office of the 
ship Atlas, 249 tons, which sailed under command of Captain 
James Townsend from New York, September 10, 1826, for the 
coast of Brazil on a whaling voyage. The log states that this 
ship was sheathed with leather, but unfortunately gives no 
statement as to how satisfactory leather sheathing proved. 
The only reference to it is under date of October 4. “Latter 
part (of day) hove aback to mend our leather.” 


According to the Army and Navy Register the two new 
revenue cutters authorized by Congress will be of the full spar- 
deck type, 200 feet long, 34 feet beam, with an extreme draft 
of 15 feet. The engines will be vertical, triple expansion, re- 
ciprocating, with a stroke of 36 inches, and will develop 1,800 
indicated horsepower under natural draft and 2,000 indicated 
horsepower under forced draft on the closed stokehold system. 
Two Babcock & Wilcox watertube boilers will supply steam. 
Under ordinary good cruising conditions the speed is to be 14 
knots for a period of eight hours; the maximum speed under 
the same conditions is to be 15 knots. The coal capacity is to 
be not less than 300 tons, and the radius of action about 4,500 
nautical miles at economical speed. The fresh water capacity 
of each vessel will be 17,000 gallons, exciusive of fore and 
after-peak tanks. 


The designs for four new Russian Dreadnoughts, now 
under construction, are being severely criticised. These vessels 
are said to be 590 feet long, 89 feet wide and 27 feet 3 inches 
deep, with a displacement of 23,000 tons. They are designed 
for a speed of 23 knots, the engines being of 42,000 horsepower. 
The principal criticisms are directed at the armor and arma- 
ment. The former is considered altogether too light for mod- 
ern battleships, while the latter involves features which have 
been severely condemned by other naval authorities. The 
main armament is to consist of twelve 12-inch guns, arranged 
in four turrets, three guns in each turret. The secondary bat- 
tery is said to be so located that the guns cannot be served 
when the 12-inch guns are being fired. The vessels are also 
said to be deficient in boiler power. In order to keep the 
weight of hull and fittings as small as possible, it was decided 
to use high tensile steel, as it was thought that by so doing 
the scantlings could be materially reduced throughout. There 
are two objections to this, however. The first is that reducing 
scantlings destroys the stiffness of the structure, and the 
second is that Russian steel makers cannot produce sufficient 
high tensile steel of the proper quality. 
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VANADIUM STEELS 


For Structural Work 


This photograph represents a full sized:eyebar of Vanadium 
Steel, 14 ins. wide, 2 ins. thick, 27 ft. long. It was tested to 
destruction at Ambridge, Pa., and gave a tensile strength of 
99,890 lbs. per sq. in.; elastic limit, 80,840 lbs. per sq. in.; 
reduction of area at fracture 52.3%; elongation in 12 inches, 
32.5%; elongation in 20 feet, 7.9%. 


A number of similar bars were also tested and gave similar 
results. 


We are confident that Vanadium Steel will solve the serious 
problems that every Bridge Designer is obliged to meet in 
order to satisfy modern requirements. 


Vanadium Steel gives what no other type of steel has been 
able to give in static and dynamic qualities, at a price that 
permits its employment in the largest structures, and at every 
point where maximum results must be secured. Correspon- 
dence on this intensely interesting subject is invited. 


AMERICAN VANADIUM CO. 


318 Frick Building, Pittsburgh, Pa. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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CORROSION ELIMINATED 


Many familiar with fire apparatus (Ay 


oe | have said that the hose used on the 
Mrs) Slocum would not withstand the 
slightest pressure, but there is no | 
hose manufactured that cannot stand 
‘P| a pressure of at least one hundred 
fi} pounds, and the whole point is lost 
sight of in an argument along this 
line. The fact is, that whether the 
hose costs sixteen cents per foot, or 
one dollar and fifty cents, it is the bins 
corrosion that prevents it being ser- | 
viceable on the occasion when it is 
desperately needed. The valves and q§ 
the -standpipes are sometimes of 
brass, oftener of brass and_ iron, 
which after a few months in sery- 
ice on the boats become corroded | 
| from the effects of the salt water, 
which causes rust, and the corrosion 
around the coupling rots and weakens 
the fabric so that if the valves are in 
; condition to let on the water, as 
1d8€~*! evidence has been given to show that 
ace it was, when the water is turned on } 
cere-+| the hose is forced from the couplings 
1d his} and becomes useless. 
after “The way to obviate the possi- 
bility of accidents to such fire appli- 
ances in the future, is to see to it § 
that valves and couplings are made 
of a non-corrosive metal, such for 4 
instance as the Victor Non-Corrosive 1 
Metal, which has been on the market 
for some time and has been adopted 
and in use by the United States Gov- } 
ernment on such torpedo boats as 
the Fulton and the O’Brien, and is 
called for by the New York Fire B% 
Department in its specifications for 
Fire Hose, who are ever alert to i 
adopt practical benefits to its service. ff 
It is not strange that the man- # 


Clipping trom 


New York 


newspaper 


published during 


~, 


investigation of destruction 


General Slocum 


of the 
by fire 
hundreds of 


in which 


lives were lost 


‘etter of | agers of steamboats and even fire } 
rit. Tie experts and members of the Fire ‘f- 
aks) A e, | Department are not familiar with & 


this metal, as it is comparatively of 4 
ey wh | recent production, but there is no 4 
} question of the fact that its use on { 
salt-water craft generally would pre- 
clude the possibility of another such 
| a failure of the fire appliances to 
work, as occurred on the Slocum. 


VICTOR VANADIUM NON-CORROSIVE SILVER METAL CASTING TESTS 


Dimen- | Sectional Elastic Limit. Ultimate Strength. | Hlongation in 2 Ins. Contrac- . 
Test | Mark on | sions in Area Area at | tion of Appearance of Elongation of 
Number. |Specimen | Inches | Square | é | Fracture.| Area, Fracture. Inch Sections. 
Diam. Inch. Total | Lbs. per} Total | Lbs. per | Inches. % o. 
Pounds. | Sq. Inch. } Pounds. | Sq. Inch. | 
13,155 lus 1.00 7854 28,200 35,910 51,200 65,190 17 | 8.5 .96 diam. 7.8 Uniform Light Gray |.12,*.05 VictorSilverMetal 
lus 1.00 . 7854 35,800 45,580 51,400 65,440 Lae eee O) .97 diam. 5.9 Uniform Light Gray |.09,* .05 VictorSilver.fetal 
2us 1.00 . 7854 28,500 36,290 52,500 66,840 B20) 12.5 .94diam.| 11.6 Uniform Dark Gray |.10, .15* VictorSilverMetal 
22 i 1.00 7854 29,900 38,070 52,460 66,720 19 | 9.5 .95 diam. 9.7 Uniform Dark Gray |.09, -1(* VictorSilverMetal 


(Signed) [. MacNurr, 2 
Major Ord. Dept. U. S. A. 
Commanding. 


VANADIUM METALS CO., Frick Bldg., Pittsburgh, Pa., U.S. A. 


Foundry, EAST BRAINTREE, MASS. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS, 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repaits. 


Accidents Attributable to Design and Inexperience in 
Operation. 


Excellent workmanship and good materials in the construc- 
tion of marine engines are not alone sufficient for successful 
operation. Carelessness and faulty design, especially when 
followed by inexperience of the fundamental principles upon 
which operation of machinery should be conducted, are often 
the causes of serious accidents. 

Therefore it may not seem altogether equitable to hold a 
contractor responsible for the working of machinery built on 
plans and specifications which are not his own, nor to hold 
the superintendent of construction responsible for defects that 
develop purely as the results of bad design or neglect in main- 
tenance. Yet circumstances often place the blame of unfor- 
tunate accidents to machinery on the persons that are not to 
blame. 

Some years ago a contract was awarded to build, on plans 
and specifications furnished by the owners, a certain type of 


FIG. 1. 


steamer equipped with, what was considered then and prob- 
ably is now for that type of boat in the way of general de- 
sign, a modern and up-to-date machinery installation, although 
the details were in many respects wanting. The machinery 
consisted of a triple-expansion engine with all necessary 
auxiliaries, two cylindrical boilers with corrugated furnaces 
and independent combustion chambers, a complete installation 
of electric light machinery besides independent machinery for 
wrecking and drainage service. 

The engine cylinders were 16% inches, 27 inches and 46 
inches diameter by 35 inches stroke, with a piston speed giving 
about ro revolutions per minute when working: with 165 
pounds steam pressure at the high-pressure cylinder. This 
cylinder had a piston valve with solid rings, the intermediate- 
pressure cylinder had a single-ported, unbalanced slide valve, 


which was also the case in the low-pressure cylinder, except - 


that the slide valve here was double ported and was provided 
with a balance piston. The valve gear consisted of the 
Stephenson link motion, double bar and cast iron eccentrics, 
with straps of the same material without white metal linings. 
The main steam pipe connected direct from the boilers to the 
throttle without a separator. By-pass valves were fitted to 
both receivers, and besides the regular throttle and reversing 
gear efficient gear for oiling and water service was fitted com- 
plete throughout the engine. The main journal bearings had 
hottom brasses with white metal lining, while the top bear- 


ings consisted of cast steel bearing caps, white metal lined. 
The workmanship was generally excellent throughout, and the 
construction had the appearance of substantiality. A suc- 
cuessful trial trip, and as a result thereof the delivery of the 
ship, was consummated. 

Gradually but surely, however, one defect after another 
developed. First, a very noticeable wear developed in the 
after (low-pressure cylinder) bearings. Cylinder heads 
cracked, and kept on breaking despite their thickness being 
greatly increased when rebuilt. Then were heard complaints 
of heavy vibration in the valve gears and of the engine cylin- 
ders. On one occasion while under way, under apparently 
ordinary working conditions, the ahead eccentric rod of the 
intermediate-pressure valve gear broke, twisting itself into 
a shape suggesting the appearance of a bow. 

At times considerable water was carried over with the steam 
into the cylinders, keeping the relief valves popping and 
douching the engine-room force. Just when starting on a trip 
on a certain occasion the cylinder cover of the electric light 


engine broke, disabling the electric light plant and putting out 
of commission all lights, as the storage batteries, of which 
there was a complete installation, had been allowed to run out 
without recharging. The boilers gave no trouble except for 
occasional foaming, and the ship generally stood up well 
against its oftentimes extremely severe service. One excep- 
tion was the breaking of the rudder quadrant, Fig. 1, at the 
root of the tiller, not from any flaw in the forging but from 
strains not provided for in its design. The spare tiller carried 
on board was rigged up, and the ship reached its destination 
safely. The foundations, Fig. 2, of the steady bearings be- 
came loose from working, due to improper disposition of their 
scantlings and faulty construction. The forward crankslab 
twisted out of position, causing disarrangement in the aline- 
ment of the high-pressure crankpin. 

It became very evident to those concerned that a series of 
different causes contributed to this most unsatisfactory state of 
affairs, and to prevent complete disablement, remedies had to 
be found and applied. 

CAUSES. 

A primary cause for many ills exists in the fact of over- 
rating one’s capacity. The most serious troubles with the 
engine in question were undoubtedly due to the attempt to 
develop power of which it was incapable, and which could 
only be procured at a penalty. The engine, it is believed, was 
designed for about 1,100 horsepower, which could not be 
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obtained with the size of high-pressure cylinder provided and 
ordinary work of expansion, but was secured by admitting 
live steam directly into both receivers. 

It may be readily conceived, even by those not fully con- 
versant with theoretical engine design, that a definite steam 
weight, as represented by the cylinder volume before cut-off at 
a certain pressure or density, allowing for known losses for 
the type of engine chosen, is necessary to develop a given 
horsepower, the steam weight thus admitted being meanwhile 
expanded down to a given terminal pressure in the other 
cylinders. If the original steam weight admitted at the be- 
ginning of each stroke, or, in other words, the piston area, 
together with its speed, is not great enough, then the difference 
in steam weight required for the horsepower must be admitted 
direct to the other cylinders to give the stipulated power. This 
is commonly done through the by-pass valves to the receivers. 
This action results often in serious differences as to the work 
developed by each cylinder, the low-pressure cylinder usually 
giving the highest power, then the intermediate-pressure cylin- 
der, while the least is obtained in the high-pressure cylinder, 
being due to increased back pressure on each succeeding cylin- 
der from the low-pressure cylinder on. ] 

Owing to the highly unequal work developed by the cylin- 
ders inharmonious loads are transmitted to the bearings with 
excessive wear on those most heavily loaded. 

A more serious question, however, arises through the aug- 
mentation of receiver pressures, especially when the valves, 
as were the conditions in the engine in question, are of the 
unbalanced slide valve construction. The pressures on these 
valves were, respectively, in the intermediate-pressure and 
low-pressure cylinders under ordinary running with by-passes 
closed about 12 and 6 tons, and considerably more when open. 
The friction between valve and valve seat to be overcome, to- 
gether with the inertia forces, brought a very excessive strain 
on the valve gear, causing at the same time undue vibration. 
Add to these severe conditions the omission of continuous and 
skillful lubrication of the gear and the eccentrics, which, as 
mentioned before, were working cast iron on cast iron, and the 
results are obvious. Investigation later actually demonstrated 
that the eccentrics of the intermediate-pressure valve gear had 
been running without proper oiling for some time previous to 
the accident. The natural result was heating and abrasion, 
together with expansion of the metal so great that a firm grip 
by the strap on the sheave made further turning impossible. 
Strap and sheave therefore practically became one, with the 
motion bending the lower end of the rod and pulling the 
entire valve gear downwards as far as the valve chest would 
permit, until the stress finally was transmitted through the 
length of the rod to the upper neck, at which place the rod 
broke. After breaking the rod struck the bedplate, and was 
carried around by the eccentric until twisted into a complete 
bow before the engine was stopped. The gear and valve were 
removed, and the trip continued with the engine working com- 
pound with the high-pressure and low-pressure cylinders. 

To have water carried over with the steam into the cylinders 
is a serious drawback, and the cause of such occurrence ap- 
parently originates in different ways. In the case which we 
have before us the cause was plausible enough. The boilers 
were 13 feet 3 inches in diameter, with the stop valves about 
14% feet from the inner bottom, and the height to the throttle 
inlet at the middle of the valve chest on the engine was about 
13% feet, counted from the same base, which, together with 
the trim by the stern of the ship, produced a net incline in 
the main steam pipe leading from boilers to engine of nearly 
I foot. Saturated steam nearly always contains a percentage 
of moisture, which, together with the water carried over, in 
case of foaming and under conditions outlined, owing to gray- 
ity, drained into the engine instead of into the boiler, where 


it would be harmless. The greater part of the water coming 
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Over as indicated may be taken up with a separator. This de- 
vice, however, was omitted in the design. In engines of long 
stroke, with the steam inlet considerably above the boiler out- 
let, no separators are needed and are not fitted, but they should 
be fitted when the relative position of engine and boiler is such 
as to render flow by gravity towards the engine certain. 
Aside from the economic loss sustained by water being ad- 
mitted to the cylinder no other damage need be sustained if 
efficient means are provided for eliminating its action, usually 
done by cylinder relief valves. If these valyes are tampered 
with, however, as by setting up on the springs or removing 
the valves entirely and plugging the holes, trusting to luck to 
care for consequences, then in ten cases out of ten sucu 
trouble will ensue as breaking of cylinder heads and other 
strained situations as were here experienced. 

An essential precaution before starting up an auxiliary 
engine, Or any engine, be it reciprocating or turbine, consists 


in opening all drains so.as to get rid of the water which, by 


condensation, is bound to accumulate in the steam piping or in 
the engine when standing. Long steam pipes usually have and 
should have for protection a stop valve near the boiler, or 
where a branch pipe joins the auxiliary pipe. Such valves are, 
unfortunately, difficult to keep absolutely tight, and for that 
reason leakage occurs. If suddenly opened, at the same time 
starting the engine,.a large amount of water finds its way 
into the cylinder, flooding it completely if it is small. A few 
revolutions in a quick-turning engine, like dynamo engines, 
may, under the conditions cited, cause irreparable injury. The 
top cover is generally much weaker than the bottom of the 
cylinder, and, as happened here, is the member that is smashed. 

The electric light engine, which was directly connected to the 
dynamo, stood on the main engine floor plates, and had thus 
the benefit, so to speak, of a long steam sleeve, shaped to 
effectually trap all the steam that condensed in it. A careful 
artificer sees to it before starting his engine that the entrapped 
water is drained off. 

While a built-up crank-shaft may be made as rigid as a 
solid shaft it is very important to be sure that all crank arms 
are shrunk on under sufficient pressure to ensure rigidity, and, 
moreover, to fit the keys to bear tightly not only top and 
bottom but also on the sides. The forward crank arm, theoret- 
ically, sustains no other torque than that due to friction in the 
forward journal, which is immaterial, and the key here was 
either overlooked entirely or badly fitted, hence the disar- 
rangement of the pin with the consequent eccentric motion of 
the journal, which no amount of ordinary adjustment was 
sufficient to remedy. 

While it may appear to one who only casually observes the 
function of steady bearings, placed at different points along 
the length of the line shafting, that they only oppose the 
pressure caused by the weight of the shaft, it soon becomes 
apparent that there exist besides both lateral and fore and 
aft stresses. These have to be effectually provided for in the 
design and construction of the foundation. Building these 
foundations, as was done in this engine, of a couple of vertical 
plates riveted to the standing flange ‘of adjoining frames, with 
a foundation plate fastened at the top without further inter- 
costal or diagonal bracing rendered the foundation insecure, 
and after a few months’ operation every rivet became loose 
and the entire structure unfit to carry the bearing with steadi- 
ness. The breaking of a shaft may have resulted from such 
cause, hut the mischief was discovered in time. 


REMEDIES. 
While the nature and cause of these numerous and annoy- 
ing accidents was fully understood it became of concern to 
those interested to apply such remedies as would result in the 
least delay in the service of the ship, at the same time to obtain 
a smooth working valve gear and engine with but little reduc- 
tion in the engine horsepower. 
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In order to equalize the work among the three cylinders, 
cards were taken before any change was made, giving the fol- 
lowing results: 


Fligh=pressures scent one eee Coe: 239.3 
Inatermediate=pressul Omen aeer te eeneErrr 432.2 
TEQWSDTESS Une: Sacha eee cis Ae 410.7 

Rotaliina eee ec Pee 1,091.2 


WAC SEEGBo aos 000000000000006 
Revolutions per minute........... TI2 
Intermediate-pressure receiver.... 
Low-pressure receiver............ 


70 pounds gage. 
12.8 pounds gage. 


The first alteration consisted in renewing all eccentric straps, 
lining same with white metal. 

The next change involved resetting of the valves at the 
same time redesigning the laps, cut-offs, leads, releases and 
compressions so as to reduce the receiver pressures with 
earlier cushion. This was done in the following manner: 

The angular advance on the low-pressure valve gear was 
reduced from 3634 degrees to 3434 degrees by throwing the 
eccentric back and fitting a new key having a jog above the 


PD 
| 
4 


Mss 


FIG. 3. 


shaft. The steam laps were cut off % inch and 11/32 inch top 
and bottom, respectively. The exhaust laps were added to 
3/16 inch and 5/16 inch, respectively, top and bottom, Fig. 3. 
Then, 


Inches. 
Steamllapito Sense rene EOren ee cenrnrr 13% 
IDSSOEESE IID Wc d0000000 00000000000 00006 3/16 
Siaeren Ie) IDOUHOF,. oo ccacovcn0eeco0n0000¢ 1 5/16 
iExhatistalapabOttomenee eee eee + 5/16 


Reducing the steam laps was easily performed by cutting 
down original laps ina planer, but the addition of exhaust laps 
was more difficult. It was consummated, however, by riveting 
planed brass strips to the inside ports of the valve, using 
soft brass rivets in conical holes cut by a special drill in the 


edges of the valve. The cut-off was thus changed from .68 to 
.75, the lead and compression beginning at an earlier stage than 
before. 

It was desirable, also, to throw back the intermediate-pres- 
sure eccentric, the angular advance of which was 34% degrees; 
but this was not done owing to it being impossible without 
first raising the shaft, for which there was no time. Similar 
changes to those made in the low-pressure valve were made, 
however, in the intermediate-pressure valve, in order to secure 
a steam distribution giving the same results as aimed for in 
that cylinder. The cut-off was thereby changed from .7 to .78, 


with leads, compression and releases in accordance. The 

changed laps for this cylinder were: Tmaches 
Steamwlap top ssiecec cepoeeas acer I 9/32 
DATS, AY) WD. ocadoecouvavave00v000000 — 1/16 
Siicarin Ik WOW. coc cocccco00eg000ad009 1. 7/32 
DSIRE LEYD) INO. oo 0000000000000 0000¢ + 1/16 


The high-pressure eccentric, which originally had 31 degrees 
angular advance, was not reset, but steam laps were cut off 
3/16 inch and 7/32 inch top and bottom, respectively, as were 
also the exhaust laps 3/16 inch and % inch, giving the follow- 
ing laps for this cylinder: 


Inches 
Steam lapntopaenccmne eee tie eon ee 17/32 
LSWOAESE IED Do oo00cc00as00009 000000000 = wi 
SteambplapEpottonn =e eee nee ene errr I 3/16 
iBehatistelapmbOttOn see erene “shockers tals = if? 


This produced a change in cut-off from .75 to .79. Owing 
to the fact that the eccentric rods in this gear were crossed a 
slight amount of “linking up” changed the cut-off rapidly with- 
out materially altering leads, compression or releases, which 
proved of great advantage in final adjustments. All valves 
had 6-inch throw. 

The effect of the foregoing changes may be appreciated from 
the following results obtained from cards after changes had 
been made: 


ich=pressunescylind ciaseeeee rane aeenne 301.4 
Intermeédiate-pressure cylinder........... 376.8 
ISOW=pLeESSuency lind ciaeeeee eer eetneeneer 368.7 

TRO tales sheet eeree Ecacetents nese een 1,046.9 


Revolutions per minute........... 105 

MinSteneceivichane ee renee 62 pounds gage. 
Sao MEGOHIEPs occ cc0v0occn0000 9.2 pounds gage. 
VACUTIII Retr caae cE Oca Ral -. 26 inches. 

Boll enh ee ee ees SUC keke 168 pounds gage. 


As the foregoing changes were made with a view to secure 
a smoother and easier working valve gear it became interesting 
to note the results. Not only did the engine permit of easier 
handling, but there was also almost an entire absence of vibra- 
tion in the gear as well as in the engine as a whole. By in- 
creasing the volume, through lengthened cut-off in both cylin- 
ders, the receiver pressures were correspondingly lessened, at 
the same time as the back pressure was reduced on the high- 
pressure piston, adding to the power of that cylinder. While 
the cut-off by the change made in this cylinder was lengthened 
with an earlier lead a small amount of “linking up” brought 
the cut-off to normal, while the lead and other quantities re- 
mained practically unchanged, owing to the fact that the rods 
were crossed. 

By a slight change in the lead of the steam pipe, obviating 
the drain of the entrained water in the steam towards the 
engine, together with the addition of a separator, no trouble 
was further experienced from water in being carried over 
towards the cylinders. 

All the relief valves were refitted and readjusted, thereby 
insuring safety. The foundations of all steady bearings were 
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rebuilt with brackets and intercostals to compensate for both 
fore and aft and lateral stresses existing. All bends and lines 
of piping where there existed any possibility of condensed 
steam and water collecting were furnished with efficient drains. 

When rebuilding the rudder quadrant the dimensions of the 
arm were increased so as to give a sectional area almost twice 
what it originally was, beside carrying the chain plate well 
over the boss, giving a better distribution of material. The 
spring bearing foundations were strengthened with intercostal 
plates and angles to resist fore and aft movement. 

With the above changes, together with careful operation 
and efficient maintenance, the machinery afterwards worked 
satisfactorily. ID), (, 


An Experience with a Sea=-Cock. 
—— 

Next to absolute safety, simplicity should be most aimed at 
in all parts of the machinery of a ship, but in no place per- 
haps is there greater need of careful consideration than in 
the arranging and designing of the sea and bilge fittings, so 
that through neither accident, carelessness nor ignorance on the 
part of an engineer can the safety of the ship be endangered. 
It is unnecessary to say here how easily a vessel may be 
flooded by a badly arranged system of sea-cocks in ignorant 
or inexperienced hands, for it is self-evident to every engineer; 
nor is it necessary to recapitulate the names of vessels that 
have foundered from accident to or neglect in the careful 
working of these fittings, for almost every engineer has heard 
of them. 

Lloyd’s Committee have issued special rules on this sub- 
ject, and the Board of Trade and other similar corporations 
are no less vigilant in endeavoring to eliminate every source 
of danger. The Board of Trade regulations, referring to sea 
connections, say that: “All inlets or outlets in the bottom or 
side of a vessel, near to, at, or below the deep-load waterline, 
other than the outlets of water closets, soil, scupper, lavatory 
and urinal pipes, should have cocks or valves fitted between the 
pipes and the ship’s side or bottom; such cocks or valves 
should be attached to the skin of the ship, and be so arranged 
that they can be easily and expeditiously opened or closed at 
any time, and the cocks, valves and the whole length of the 
pipes should be accessible at all times.” Cocks or valves stand- 
ing exceptional distances from the ship’s plating; that is, where 
the necks are longer than is necessary for making the joint, 
should not be passed without the sanction of the Board of 
Trade, and one condition of their being passed is that they 
should be made of gunmetal and well bracketed. : 

What mischief may be caused by a deficient sea-cock and its 
connections is fairly well illustrated by an experience the writer 
had some years ago, when engineer in one of the vessels en- 
gaged in the Belgian Mail Service, running between Antwerp 
and South American ports and River Plate. This steamer was 
equipped with a compound engine of about 2,500 indicated 
horsepower, of the old lighthouse or steeple type, i. ¢., a single 
crank, with the high-pressure and low-pressure cylinders tan- 
dem, and having a 15-ton balanced fly-wheel 13 feet in 
diameter on the thrust shaft abaft the after bearing, which 
bearing also took the thrust from a large, single collar solid 
on the shaft, rubbing on a correspondingly large flange on the 
after end of the after-bearing brasses. 

The rim of the fly-wheel was not more than 16 or 18 inches 
clear of the ship’s plating, and ran between the two after 
frames in the engine room; it will therefore be evident from 
this fact that it was very necessary to keep the bilges as free 
from water as possible, otherwise if more than 18 inches of 
water was permitted to accumulate the engine-room soon 
became deluged with the bilge water flying from the rim of the 
wheel. The orders were not more than 9 inches in the bilges 


at the relief of the watch. On this particular occasion the 
vessel was well to the southward of the line, making for Rio 
Janeiro, when we ran into a pampero, and experienced very 
neavy weather for two days, the ship laboring heavily; the 
engineers were put on double watches, and one was required to 
be constantly at the throttle valve to ease the engines and pre- 
vent damage from the heavy racing. Large quantities of water 
had been shipped, coming down the fiddleys into the stokehold, 
washing coal and ashes into the bilges, and continuously chok- 
ing the mud-boxes, stopping the bilge pumps, and it was only 
by putting the donkey pump to work, in addition to the bilge 
pumps, that we were at all able to keep the water below the 
stokehold plates, which, by the way, were some 5 or 6 feet 
lower than the bottom platform of the engine room. Every- 
thing generally was in a pretty uncomfortable state, as it was 
impossible to get the water down so that the rim of the 
wheel would not lift it and whirl it all over the engine room; 
canvas, meanwhile, had been placed over the fiddley gratings, 
the water service in the engine room and tunnel was shut off, 
and everything possible was done to reduce the water. 

On the afternoon of the third day, when the weather was at 
its worst, the attention of the writer was arrested by the in- 
creased volume of water that apparently was being lifted by 
the fly-wheel; a hurried examination of the donkey pumps 
disclosed the fact they were working well, as the mud-boxes 
had only a short time before been cleaned. Sounding the bilges, 
it was found the water was rapidly gaining; all the engineers 
were called, and they were sent individually to make an ex- . 
amination for leaks in the boiler room, tunnel and engine 
room; the circulating pump and connections, condenser and 
all the piping arrangement, as far as could be seen below the 
plates, were examined, but without offering any solution to the 
mystery. 

The situation was now becoming desperate. As the wing 
plates in the stokehold had been washed up the bunker doors 
in the wings had to be closed, and the water was now in the 
ash pits of the lower fires. The bilge injection was opened, 
and for some little time the water did not gain upon us; but, 
unfortunately, the tail pipe was not fitted with a rose box or 
basket, but had the end stopped up, and was perforated with 
a number of small holes, which soon became choked by the 
coal and ashes that had been washed into the bilges. Efforts 
were, of course, made to keep it clear, but owing to the depth 
and wash of the water it was impossible for a man to do this. 

Meantime the writer was making a closer examination of 
the pumps, and in doing so unconsciously was feeling the 
plungers, when he was struck by feeling the pump plunger of 
the sanitary pump warm. Now, this pump was single-acting; 
worked from the inside of the pump levers, and was of short 
stroke. It had its own separate 2-inch suction direct from the 
sea, and should therefore, when working properly, have been 
cold. Following this clue he found the suction pipe also warm, 
and could not understand why this should be so. 

The sea-cock for this pump was well down on the ship’s 
bottom, and was covered by this time with 6 feet or more of 
water, so that it was on!y by diving that trouble here could be 
ascertained. This was a matter of no little danger and diffi- 
culty on account of the swirl of the water with every roll of the 
ship. However, it had to be attempted, and so fastening a 
rope under the arms, and getting the second engineer to stand 
by with men to haul when necessary, the dive was made, only 
to find the water pouring into the ship with tremendous force 
and velocity at this point. As far as could be felt the cock was 
intact, and very fortunately the cock was fitted with a ring 
similar to a blow-off cock, and arranged so that its handle or 
spanner could not be removed when open. It is probably owing 
to this that the vessel was saved. It required quite a few dives 
below the slimy, oily water before the cock was fully closed, 
but it was accomplished successfully, and the pumps soon 
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began to tell upon the water, but it was not before the lower 
fires were out entirely and the steam had fallen so low that 
the engines would scarcely go over the center. 

It can readily be imagined that all breathed more freely as 

“the water steadily receded in the bilges, and the stokehold 
plates were put in place again and the fires got under way. 
Soon after the weather moderated and Rio was reached in due 
course, where the bilges were thoroughly cleaned and the 
damage to the offending suction pipe repaired. It was found 
that the brazing of the copper pipe to the flange had given 
way, and the pipe had sprung back a clear foot from the flange, 
so that the South Atlantic Ocean had a clear 2-inch diameter 
hole to pour its water into our bilges. 

Constant watchfulness and careful examination periodically 
should be made of all sea-cocks and connections to avoid 
danger, or, if possible, accident, for it is well known to engi- 
neers that mischief may ensue from the corrosive action of 
bilge water on metallic surfaces; iron corrodes quickly unless 
well protected, and Muntz metal has been found to decay in a 
peculiar manner, becoming so soft that it can be cut like plum- 
bago. A good, thick coat of Portland cement will give pro- 
tection at times, although the writer has found sea-cocks held 
in place only by cement, the through bolts having been entirely 
corroded away, and the thickness of the ship’s plating reduced 
50 percent under the flange of the cocks by corrosion and 
galvanic action. ‘This has, of course, been remedied in dry- 
dock. Finally, sea-cocks and valves should be so placed that 
they are accessible practically at all times, and as far as pos- 
sible within sight from the working platforms of the engine 
room. JoHN CREEN. 

Seattle, Wash. 


A Peculiar Accident. 


While visiting the chief engineer of an 8,000-ton steamship 
with a large triple engine, my attention was called to a brass 
plunger which had been removed to be replaced by a new one. 
The plunger belonged to the main feed pump and was part 
of an attached pump outfit, being driven by the air pump cross- 
head attached to the low-pressure engine. It was about 6 
inches in diameter, and some 5 feet long, the upper end being 
tapered in the usual manner, to fit the air-pump crosshead, 
and with a thread on top. Cast brass was the material cored 
out on the inside, leaving the body about 3g inch thick. The 
curious feature of the accident to this simple part consisted 
of the fact that after long years of wear it had suddenly col- 
lapsed, a section through the middle roughly resembling a 
three-toothed gear. The grooves were nearly parallel and ex- 
tended close to either end. 

The pump to which the plunger belonged was of cast iron, 
bolted by a flange to a pad cast on the air-pump body. There 
were two valves, one suction and one discharge, cast with the 
pump, each with its usual bonnet. The valve seats were of 
brass, forced into the cast iron and doweled in place. The 
valves were of the usual check type, also of brass, with a 45- 
degree angle seat, whose lift was limited by.a projection cast 
in the pump body. There were two relief valves discharging 
to the bilge, one connected to the chamber between the suc- 
tion and discharge valves and the other in the discharge pipe, 
also the usual suction and discharge pipes which completed 
the outfit. 

It was in the middle of a run of several hundred miles that 
the suction relief valve suddenly started to blow, discharging 
to its full capacity into the bilge. The pump was promptly 
cut out, the auxiliary feed and independent simplex pump 
taking its place. The plunger continued to run idly during 
the balance of the trip. When the first opportunity offered, 
both bonnets of the pump were removed in an effort to locate 
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the cause of the trouble, but, strange to say, everything was 
found in first-class shape. An extended examination was then 
made by most every member of the engineers’ force, but failed 
to locate any trouble. The pump was assembled and the next 
trip started, but the pump had to be cut out immediately, due 
to the same cause as before. A second examination proved no 
more than the first and a third attempt to use the pump ended 
in a similar manner. The conclusion was now reached that 
the trouble must be in the relief valve, so when it was dis- 
charging the nut regulating the tension of the spring was set 
up. 

The effect was instantaneous; a column of water appeared 
to come up through the plunger, drenching that portion of the 
engine room and its occupants, which was not lessened until 
the auxiliary feed pump once more took care of the boiler 
feed. The broken-down plunger appeared to run all right in 
its place and no stop was made, but a very determined effort 
to locate the cause of the disaster was indulged in when une 
opportunity again came to hand. 

After a considerable time the trouble was finally located in 
the discharge valve seat, which had sheared its dowel and had 
risen bodily, seat and all, when the water had collected below 
it. The above mentioned stop, limiting the lift of the valve, 
had not allowed the seat to leave the casting, but had effec- 
tively kept the valve closed. Upon examination as the valve 
and its seat were in their usual positions the evidence of the 
mischief was concealed. When the added pressure put upon 
the relief valve kept this from opening to release the water, it 
naturally found an outlet at the weakest point, which for- 
tunately was the plunger and not the complicated pump-body 
casting. 

As a spare plunger was carried aboard ship the damage was 
soon repaired; both valve seats being securely anchored in 


place, as a matter of course. 


Camden, N. J. Wo. J. AUTEN. 


Squealing Valves. 


It is the object of every good marine engineer to economize 
cylinder oil as much as possible, as it is an expensive item, and 
except where superheated steam is used the steam itself 
should afford quite enough lubrication for the valves and 
cylinders of the engine when once steady running has been 
started. The usual time when lubricating oil is required is 
when the boat is being worked out of port, and a certain 
amount of starting and stopping and slowing down may be 
necessary. Once, however, a steady run is obtained it should 
be possible to shut the oil supply, either entirely off, or down 
to a very small minimum. The ordinary D-flat valves, which 
are used in connection with high-pressure and medium- 
pressure cylinders of marine engines, have, however, a rather 
nasty habit of squealing. This not only spoils the valve faces, 
but the trouble involves the use of a lot of cylinder oil to 
keep the valves quiet. In one case of this kind the high- 
pressure valve was always making a noise, and when the boat 
arrived in port it always became necessary to deepen the oil- 
ways, which were found to be practically ground out. After 
some discussion of this problem it was decided to drill and 
tap holes all over the face of the valve 1% inches in diameter, 
and to screw into these white metal plugs. These were then 
riveted over in order to prevent any subsequent working 
loose, and were then filed off flush with the valve face. When 
it was put back again the valve was given a good flush of 
cylinder oil before closing up the valve, and this procedure 
was sufficient to cure the trouble. Twelve months afterwards 
the oilways were in perfect condition, and the squealing noise 
was entirely done away with, the white metal in the valve face 
being in itself a lubricant and saving a good deal of cylinder 
oil. Cuas. P. STARKWEATHER. 
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A Broken Goose Neck. 


A marine engineer often has to overcome trouble that does 
not strictly belong to his own department. Occasionally the 
deck officers get into trouble and then the man with the ham- 
mer and chisel is called in to get them out of it. On one oc- 
casion the goose-neck of a boom broke off at the fork, due 


ORIGINAL GOOSE-NECK AND IMPROVISED ARRANGEMENT. 


partly to a flaw in the forging, and also in some measure to 
excessive strain in working. It was impossible under the cir- 
cumstances to forge a new one, but yet it was absolutely 
necessary to have the boom working in order to get a cargo 
into the vessel. 

Fortunately, however, a small stanchion about the diameter 
of the spindle of the goose-neck was found on board, and one 
end of this was “jumped up” and flattened for about 9 inches 
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the new arrangement. This, as a matter of fact, was the 
only part of the old arrangement which was placed in the 
new. The sketch shows a comparison of the original and 
improvised arrangement, the latter of which may, with all due 
modesty, be described as ingenious. Oxtver D. Quincy. 


An Exceptional Photograph. 


On June 10, 1909, the steamship Hyades, of the Boston Tow- 
boat Company, sailed from San Francisco, Cal., on her regular 
trip to the Hawaiian Islands via Puget Sound ports. Shortly 
after leaving San Francisco she ran into a strong northwest- 
erly gale with a big head sea running. The ship was light, 
carrying only her fuel oil (about 5,000 bbls.), and with the 
continual pitching was racing heavily, at times throwing her 
stern to such a height that the shoe could be plainly seen. 
When off Cape Blanco, on the Oregon coast, the writer de- 
vised a plan for obtaining the accompanying photograph of 
the propeller while racing. 

A small boatswain’s chair was rigged with guy lines lead- 
ing fore and aft, sailors stood by each of the guy lines, and 
I was tied in the chair with another line made fast under 
my arms. ‘The first mate and two sailors then lowered me 
over the ship’s stern on the starboard quarter until I was 
on a level with the revolving blades. After five unsuccessful 
exposures, when both myself and the camera had to be hauled 
on deck several times on account of being completely sub- 
merged, I finally succeeded in getting the picture shown. It 
was taken at a dictance of ro feet from the wheel, which was 


PROPELLER PHOTOGRAPHED WHILE RACING. 


along its length. Two holes about 1% inches diameter were 
then drilled through this flattened part, and two pieces of 
I-inch plate were drilled, with holes to correspond. The three 
pieces were then riveted together, the flat plates projecting out- 
wards and in the same straight line as the stanchion. These 
plates were each about 314 inches wide. A large nut was 
fitted on the remaining “jumped up” portion of the stanchion 
to take the place of the collar in the original goose-neck, and 
the pin was taken out of the old goose-neck and fitted into 
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making over 100 revolutions per minute. This is supposed to 
be the only picture of its kind ever taken. 

The Hyades is 361 feet long, 47 feet beam, 28 feet depth, 
with at tonnage of 3,753. She is driven by a triple-expansion 
engine with cylinders 21, 35 and 56 inches diameter and 42 
inches stroke. The indicated horsepower is 1,650, and the 
diameter of the wheel 14 feet 9 inches. The fuel consumption 
is one-half barrel per mile, or 1.2 pounds per indicated horse- 
power per hour. H. E. Ryvarr. 
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Naval School of Marine, Engineering. 


As announced last month, we are publishing in this 
issue a description of the new United States Naval 
School of Marine Engineering. This school is one 
development of the plan inaugurated in 1899 for the 
amalgamation of the engineer and line officers in the 
navy. Since that date the Naval Academy itself has 
been developed very largely along engineering lines, 
but from the nature of things the enginering work un- 
dertaken by the undergraduates of the Academy has 
been of a general nature, embracing many different 
branches, and there has been no opportunity for spe- 
cializing in marine engine design. It is, perhaps, not 
too much to say that there is no branch of naval work 
which requires more thorough study or a broader 
knowledge of engineering than the subject of marine 
engine design. It is one of the fundamental branches 
of naval work, and the greatest efficiency cannot be 
maintained in the navy unless this important branch is 
developed to the highest degree. The establishment 
of the new post-graduate School of Marine Engineer- 
ing is, therefore, a matter of no little importance. 

While it is necessary that such a school of engineer- 
ing develop a certain number of expert designers 
trained for the work in hand, yet it is evident that the 
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institution would lose a valuable opportunity if it did 
not in some way influence the entire engineering per- 
sonnel in we navy by stimulating interest in a broader 
and more thorough study of engineering subjects. In 
working out the details of the new school this feature 
has been kept in mind, and by making appointments to 
the school a reward tor exceptional apility and achieve- 
ment in engineering work, as well as arranging tnat 
such an appointment will lead to positions ot increased 
responsibility and opportunity, it has already stimu- 
lated great interest in engineering work among the 
line omecers, and appointments to the school are eagerly 
sought. 

Although it is too soon to tell how well the pur- 
pose ot the school will be accomplished, nevertheless 
the method of selection, the method of instruction and 
the disposition of graduates of the school indicate that 
the desired results will be achieved, and that in a tew 
years the navy will be provided with an efficient corps 
of expert designing engineers. ‘The method of selec- 
tion, as outlined elsewhere in this issue, is one well 
calculated to secure not only men of exceptional mental 
qualifications, but also men of practical achievement, 
who have had an opportunity to show their worth in 
practical engineering work. Naturally, with such stu- 
dents as these the method of instruction adopted in 
the school must be such that the students will have 
ample latitude for original work and the carrying out 
of their own ideas. In fact, much of the work of the 
school will be research work, and it will consist largely 
of individual reading and investigation. 

It has frequently been said that a designer is merely 
a copyist who carries the work of his predecessors a 
step further. This is true, and, therefore, the educa- 
tion of designing engineers must necessarily embrace 
a thorough knowledge of the methods and work of 
previous designers. If any adverse criticism of the 
school were to be made, it probably would be that the 
time allotted to the actual work of designing is rather 
meager. However, a few years’ experience will show 
whether this is so or not. 


Comparative Cost of Operating American, British and 
German Steamships. 

In the course of an investigation which is now being 
carried on before a special committee of the Ameri- 
can House of Representatives in connection with cer- 
tain matters relating to ship subsidy legislation, some 
interesting data regarding the comparative cost of 
operation of American, British and German steam- 
ships were brought out by Mr. A. H. Bull, of New 
York. Mr. Bull stated that he has two freight steam- 
ships of practically the same size, one of which is oper- 
ating under the American flag and the other under the 
British flag. The total wages of the crew on the 
American ship per month are $1,470 (£301.9) and on 
the British ship $897.04 (£184.2). The American 
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ship is required to carry seven more men than the 
British ship, and, furthermore, the American ship is 
never allowed to leave port without a full complement 
of officers and men, whereas the British ship, in case 
of desertions, can pick up her crew in various ports 
as may be convenient. As a matter of interest, Mr. 
Bull also secured from the German Naval Records a 
schedule of the pay for a German crew on a similar 
steamship operating under the German flag. The to- 
tal wages of the German crew per month are only 
$483.82 (£99.3), as against $897.04 (£184.2) for the 
British ship and $1,470 (£301.9) for the American 
ship. The American captain is paid $175 (£35.90), 
the British captain $100 (£20.5) and the German cap- 
tain $79.75 (£16.4) per month. The American chief 
engineer is paid $150 (£30.8), the British chief engi- 
neer $97.20 (£19.9) and the German chief engineer 
$79.75 (£16.4) per month. It is therefore evident 
that the American steamship owner is greatly handi- 
capped in competition with either the English or Ger- 
man ship owner in the cost of operating his vessel. 
Also, the British steamship owner has a considerable 
handicap to overcome in competition with the German 
owner. The handicap of the American owner is, how- 
ever, made still greater by the federal requirements in 
the matter of outfit, including victualing. This dif- 
ference was stated by Mr. Bull to be as great as the 
difference in the wages of the crews. Although the 
wages paid to German crews are apparently exception- 
ally low, it should be borne in mind that the German 
captains, at least, frequently receive, in addition to 
their regular salary, primage, or a certain percentage 
of the gross receipts from the freight on the voyage. 
Taking this into account, the compensation of German 
and English captains is more nearly equal. 

When it comes to the comparative requirements for 
British and American engineers, as the law now stands, 
no officer or engineer who has secured a license from 
a foreign nation is allowed to take the examination for 
a similar position under the American flag without 
serving additional time in an American vessel. Ac- 
cording to this law, therefore, British and Scotch 
marine engineers, who have a world-wide reputation 
as masters of their craft, cannot take charge of an en- 
gine in an American ship until they are naturalized, 
which takes three years, and during that time they 
must serve in a subordinate position on the American 
vessel, notwithstanding the fact that they have already 
spent from six to seven years in England or Scotland 
to obtain their licenses, while the American engineer is 
enabled to obtain his license in three years. Further- 
more, the British or Scotch marine engineer must serve 
two or three years in a machine shop, after which he 
must serve three or four years on board ship, while the 
American engineer is not obliged to serve any time in 
a machine shop, and is, therefore, very apt to lack 
the thorough mechanical training which must neces- 
sarily be acquired by the British or Scotch engineer 


before he can obtain his license, unless, as is frequently 
the case, the American steamship company gives 
preference to men who have had machine shop expe- 
rience when taking new men into their service. 

The foregoing instances serve to give some idea of 
the discrepancies existing in the conditions which 
govern the operation of steamships under the British, 
German and American flags. In many cases the Amer- 
ican navigation laws are antiquated and work unneces- 
sary hardship on the American ship owner, whereas 
by changing them to conform more nearly to British 
or German practice nothing would be sacrificed either 
to safety or to efficiency, and the unnecessary restric- 
tions would be avoided. It is to be hoped that some 
action will be taken in this direction in the near future. 


New French Destroyers. 

Considerable interest attaches to the trials of the new 
French destroyers on account of the opportunity 
afforded for a comparison of various types of pro- 
pelling machinery under practically similar conditions. 
These destroyers were built primarily for experiment, 
and a sufficient number were ordered so that three dif- 
ferent means of propulsion could be compared, namely : 
reciprocating engines, turbines and a combination of 
reciprocating engines and turbines. Moreover, several 
different types of turbines have been used, one of which 
at least is making its first appearance in the marine 
field. 

Disregarding the design of the boats from a military 
point of view, since they are admittedly built princi- 
pally for experimental purposes, the point which de- 
serves most careful consideration is the comparative 
results of the different modes of propulsion. Although 
all of the boats did not prove successful, yet sufficient 
data is at hand to indicate in a general way the supe- 
riority of the reciprocating engine at speeds ranging 
from 10 to 25 knots. At cruising speed, therefore, the 
reciprocating engine can be taken as considerably more 
economical than the turbine drive, and it gives slightly 
better results than the combined reciprocating engine 
and turbine. The boats driven by turbines alone show 
excessive coal consumption up to 25 knots, but above 
that they give better results. The best results, how- 
ever, were obtained with one of the boats equipped 
with a combined reciprocating engine and turbine 
drive. This showed nearly as good results at cruising 
speeds as the reciprocating engine-driven boat, and 
practically as good results as the turbine-driven boats 
at full power. Furthermore, a speed of .9 knot more 
was realized with this type. The higher speed, how- 
ever, is very largely due partly to the design of the 
hull, which, as explained elsewhere in this issue, in- 
volves features not hitherto used in this type of boat. 

As a result of the experience gained with these boats, 
the French Admiralty are now adopting turbines for 
their destroyers, considering them a necessity in order 
to gain the high speeds desired. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 

Tons. Knots. May 1. Junel. 

Florida .... 20,000 203%, Navy Yard, New York...... 63.4 6.3 
Utah ....... 20,000 2034 New York Shipbuilding Co..72.0 76.0 
Arkansas ... 26,000 20% New York Shipbuilding Co...24.0 27.6 
Wyoming .. 26,000 20% Wm. Cramp Sons............ 19.0 22.5 

TORPEDO-BOAT DESTROYERS. 
Paulding ... LOY SADA edn Ibeern Wed kSc ccboosocc0e 86.8 89.4 
Drayton .... 742 29%, Bath Iron Works............ 77.6 82.5 
RY Ga000c00 742 2914 Newp’t News Shipbuilding Co.85.1 88.7 
ARFGAP coocco 742 2914 Newp’t News Shipbuilding Co.82.4 86.9 
Perkins .... 742 29%4 Fore River Shipbuilding Co...72.9 79.6 
Sterrett ..... 742 29%4 Fore River Shipbuilding Co...71.4 77.1 
McCall ..... 742 291%4 New York Shipbuilding Co....66.9 76.5 
Burrows .... 742 29% New York Shipbuilding Co...65.6 72.7 
Warrington.. 742 29% Wm. Cramp & Sons.......... 67.5 68.3 
Mayrant .... 742 29% Wm. Cramp & Sons......... 72.6 73.9 
Monaghan .. 742 2914 Newp’t News Shipbuilding Co.18.3 19.9 
ARB Goood 742 29% Bath Iron Works............31.9 38.8 
Walke ..... 742 29% Fore River Shipbuilding Co...27.5 82.1 
Ammen 742 291%4 New York Shipbuilding Co...30.9 40.4 
Patterson 742 29% Wm Cramp & Sons.......... 17.8 23.0 
SUBMARINE TORPEDO BOATS. 

00 000. 0 Fore River Shipbuilding Co. .92.7 94.7 

Saree Sopa0 506. 00 Newp’t News Shipbuilding Co.48.9 50.1 
Carpeectttetr 900. 0 UnionweironSWiorkseeereree ee 47.6 53.5 
Barcecude 90 600. 90 Unions lironm\WioKkseeeneerennie 47.6 53.5 
Pickerel . OO The Moran ce POOR One 46.4 50.4 
Skatepenonern ne ANS Wile COncsspooncancc0 46.1 50.4 
Skipjack .... eae nar Fore River Sigpbailding Co. .37.6 40.1 
Sturgeon ... Sep oes Fore River Shipbuilding Co. .36.7 38.9 
Tina? sseses SOMES Newp’t News Shipbuilding Co.22.2 26.2 
Thrasher ... \iihrnge Cry) &e SMS. cos cc0oce 4.7 5.7 


ENGINEERING SPECIALTIES. 


Keuffel & Esser Duplex Slide Rule. 


An improved form of patented duplex slide rule has been 
recently placed on the market by the Keuffel & Esser Com- 
pany, 127 Fulton street, New York. The most recent im- 
provement is the L-shaped end plate, which enables any de- 
sired adjustment of the slide to be secured by loosening a 
screw which passes through the upper portion of one plate, is 
threaded into the other and fits an elongated hole in the outer 
section of the slide rule. Loosening the screws at each end 
of the rule permits the movement of this outer section either 
in or out to give any desired friction on the slide without dis- 
turbing the longitudinal relation of the scales. 


scale of tangents usually found on the back of the slide of an 
ordinary rule. The indices of the scales on one face are in 
alinement with those on the other face, and a runner encircling 
the whole rule enables coinciding points on any scales of either 
face to be found at once. 

The principal advantage of the inverted scales lies in the 
reduction of the operations required to perform many prob- 
lems, with a consequent saving in time and increase in accur- 
acy. This is because when setting to quantities on the inverted 
scales the reciprocals of these values, with respect to the 
regular scales, are given. Thus the operations of multiplica- 
tion and division are reversed, and what is a dividing operation 
with the regular scales becomes a multiplying process with 
the inverted ones. 

These patented duplex slide rules are made in 5, 8, Io, 16 and 
20-inch lengths, with and without trigonometrical scales. 


David Wilson’s Patent Noiseless Winch. 


David Wilson’s Patent Noiseless Winch Company, 21 Water 
street, Liverpool, have on the market a winch which is operated 
by sprockets and chains. The chains operate on three-fourths 
of the main barrel wheel, thus distributing the weight nearly 
all over this wheel instead of working with one tooth, as in the 
ordinary winch. The chain being double catches on ten teeth 


on the smallest pinion of the intermediate shaft, which is fitted 
with adjustable bearings to regulate the chains. The chains 
are of the roller type, made of the best steel, case hardened, 
and tested to 12 tons each. It is claimed that the wear in this 


FIG. 


The duplex slide rule is so named because it is graduated on 
both faces, thus giving practically two rules in one. It is 
formed of three parts, the two outside pieces constituting the 
body of the rule and the other the slide. The slide being the 
same thickness as the rule the surfaces of both are flush, and 
all the graduations are on the exterior, where they may be 
readily seen and utilized by simply turning the rule over. 

The front face of the duplex slide rule, Fig. 1, is graduated 
like the familiar Mannheim rule, with all four scales progress- 
ing from left to right, while the reverse face, shown in Fig. 2, 
has the A and D scales graduated in the customary way, while 
the B and C scales are inverted and progress from right to 
left. The slide in addition to the two inverted scales has the 
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2.—BACK VIEW OF THE RULE, SHOWING THE INVERTED SCALES. 


type of chain is on the whole length of the pin, and that no 
wear whatever takes place on the. links. It is also claimed 
that as there is a free motion and very little friction this winch 
will lift as much weight at 40 pounds pressure as the usual 
winch will lift at 60 pounds pressure, and that at the same 
time it works quietly. This improvement can also be applied 
to the ordinary type of steam winch, which can be converted 
without removing the winch from the ship’s deck. 


The North Eastern Patent Feed Cleaner and Heater. 

This apparatus is designed for the effectual removal of 
grease, fatty acids and air from feed water by means of centri- 
fugal action without straining the pumps or clogging up the 
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apparatus. The illustration shows the heater both with the 
outer casing removed and with the casing in place. The feed 
water enters at the botiom and rises through a central column, 
escaping at the top of the column through a fixed turbine. The 
water is drawn off from the bottom of the heater. Steam 
circulates through the coils, and the working level of the water 


in the heater is maintained by the compression of air in the 
heater as the heater is filled. A scum valve is provided, dis- 
charging into a settling tank, whence it overflows to the hot 
well. This feed cleaner and heater is manufactured by the 
North Eastern Marine Engineering Company, Ltd., Sunder- 
land. - 


The Herrick Balanced Rotary Engine. 


After a long and careful study, Mr. G. P. Herrick, 74 Broad- 
way, New York, has invented a rotary engine which it is 
claimed fulfills all the requirements of a commercial engine and 
shows remarkable economy and reliability. The engine differs 
from all other rotary engines, in that by the use of a newly- 
discovered counterbalanced bearing it overcomes completely 
and automatically the friction on its main bearing, due to the 
radial steam loads. This balancing is accomplished by intro- 
ducing into a series of stationary balancing chambers a film of 
steam 1/32 inch thick. These balancing chambers are succes- 
sively and automatically connected with the cylinder by pas- 
sages in the rotor. As the piston revolves and the area of the 
rotor exposed to cylinder pressure increases the counterbalanc- 
ing area, through the admission of steam through the succes- 
sive chambers, is equally increased. Thus the primary load 
and the balancing load are kept equal. As the steam in the 
cylinder is reduced in pressure through expansion, the pressure 
in the balancing chambers, which are continuously in communi- 
cation with the cylinder, is correspondingly reduced. 

As shown in the illustration, the engine is a simple steam 
engine, in which two rotors—an upper rotor to control steam 
and act as a cylinder abutment, and a lower, a piston rotor— 
are superposed in rolling contact. The upper rotor contains 
a recess, which serves as a steam inlet and allows the piston 
on the lower rotor to pass. The synchronous movement of the 
rotors is maintained by means of timing gears. Plugs, contain- 
ing the balancing chambers and a check, are inserted between 
the rotor and the main bearing. The only points of moving 
contact in the engine are at the bearings, the rolling contact 
and the checks in the balancing plug. Power is developed 

directly along the shaft of the lower rotor. 


Steam, admitted to the cylinder through the recess in the 
upper rotor, both causes the piston to revolve in a continuous 
circular path and also by exerting counterbalancing pressure 
in the balancing chambers overcomes through the stroke the 
radial loads that the cylinder pressure would otherwise exert 
on the main shaft. The Herrick engine, like the reciprocating 
type, uses static pressure behind a piston. Like the turbine, it 
rotates its shaft directly, but uses a single piston instead of 
many blades on its rotor. It thus combines the steam cycle of 
the reciprocating engine with the mechanical operation of the 
turbine. 

Steam is admitted to the cylinder chamber behind the piston 
blade shortly after the blade has left the recess in the upper 
drum by means of a circular valve. After the required amount 
of steam has been admitted, the opening in the valve ceases to 
register with the opening in the cylinder casing, and the steam 
supply, being cut off, the steam in the cylinder expands against 
the piston blade rotating the lower drum and the main shaft 
and also the upper drum and the valve, exhausting after ap- 
proximately three-quarters of the revolution and just before 
the piston blade re-enters the recess in the upper drum to pass 
the abutment. 


The casing which forms the cylinder, and incases the 
drums and rotors, consists of a center body and two side 
plates. To the side plates, concentric with the upper and lower 
shafts, are fastened plugs, which enter the annular spaces on 
each side of the central webs of the drum and between their 
hubs and annular rings formed on their circumference. These 
plugs are provided with labyrinth packing and bearings for 
their respective shafts. They are also provided with chambers 
on the periphery or outer cylindrical surface of their annular 
extensions which enter the drums. Each of these chambers at 
the proper time communicates with the cylinder radially op- 
posite to itself, and is thus provided with steam at the pres- 
sure in the cylinder at that point. It is this steam in the cham- 
bers which acts as a pressure film and accomplishes the balanc- 
ing of the radial loads previously mentioned. 
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The abutment cylinder is packed by a check piece, which 
prevents steam from passing upward around the drum while 
the line contact of the surface of this abutment, where rolling 
on the drum of the rotor minimizes loss in this direction. 

The piston packing is of an approximate contact character. 
The upper face has a check or tongue piece which slides in a 
groove from the side and which is limited in its motion in an 
axial plane by shoulders properly fitted and provided for. 
Centrifugal force tends to keep this piece out as far as its ad- 
justment permits; but this, if desired, can be augmented by 
spiral springs in circular recesses beneath the packing strip. 
The sides of the piston are packed somewhat similarly, but the 
strips are there necessarily held up by springs as described 
above. Thus pieces extend radially the full length of the 
piston and cover the ends of the packing strip on the upper 
or end face. In all this piston packing actual contact with 
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sumption per brake-horsepower-hour can be explained by 
alterations made in the bearings of the engine. 

8. The steam consumption of the engine per brake-horse- 
power is exceedingly good for the size of the engine, and it is 
equivalent to the steam consumption in many engines of equal 
power now on the market. 

9. The space occupied, the weight of the engine and economy 
in the engine compared with other engines on the market indi- 
cate that the inventors now have a commercial engine. 

The steam consumption per brake-horsepower under the best 
conditions during these tests was 50.7 pounds. On these tests 
the steam pressure varied from 105.3 to 145 pounds per 
square inch, the revolutions from 1,000 to 1,012 per minute. 
The engine ran non-condensing most of the time, and part of 
the time exhausted into a vacuum of 18.4 inches of mercury. 

The engine is peculiarly suited to marine work on account 
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the cylinder is intentionally avoided, yet without sacrificing 
seriously in leakage. Where the radial engine is used as the 
high-pressure unit in combination with low-pressure turbines, 
the leakage, of course, would be used in the turbine at good 
economy, but even where there is no opportunity to use the 
leakage it appears from tests that the energy lost in this way 
is fairly compensated for by the lack of that piston friction 
which is usual in reciprocating engines of equal powers. 

Tests made on a 20-horsepower engine of this type by Prof. 
Frederick L. Pryor, of the Stevens Institute of Technology, 
show the following important features: 

1. The engine ran 1,685 hours out of 2,664 hours. 

. It operated for 66 days of 17 hours each. 

. It operated for 18 days of 24 hours each. 

. It operated consecutively for 149 hours. 

. Only two stops were absolutely necessary, due to trouble 
with the engine, and these troubles were not serious. 

6. The total steam consumption of the engine was not in- 
creased, due to the endurance run. 

7. The decrease in horsepower and increase in steam con- 
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of its small size and weight per horsepower, its low first cost 
and low cost of maintenance. It is estimated that a 100-horse- 
power engine will weigh only 4,000 pounds, and as the engine 
operates with a direct drive at all the advantageous speeds be- 
tween those of the reciprocating engine and the turbine, its 
adaptability for marine propulsion is, therefore, evident. It 
can be easily reversed, eliminates vibration, and can be used for 
superheated steam and high pressures, and, if desired, can be 
adapted for compounding. Perhaps the most interesting and 
valuable possibility of this engine, provided the results ob- 
tained with a small engine are maintained when the engine is 
developed into larger sizes, is its use as the high-pressure stage 
in connection with low-pressure turbines. One of the illustra- 
tions shows a proposed installation of this sort, where a mod- 
ern battleship requiring about 36,000 horsepower is driven by 
triple screws. The two wing screws are driven by turbines 
developing 15,000 horsepower each, and the center screw by a 
Herrick rotary engine of about 6,000 horsepower. For this 
combination it is estimated that 10.8 pounds of water will be 
required per brake-horsepower. 
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Large Hydraulic Plate Shears. 


The illustration shows a hydraulic plate shear for cutting 
hard steel plates, two of which were recently supplied to the 
Italian government by Messrs. Henry Berry & Company, Ltd., 
Leeds, for use in the dockyards. The machine has all the 
framing of cast steel, and is mounted on a massive cast iron 
baseplate; it will cross-cut hard steel plates up to 6 feet 7 
inches wide by 114 inches thick and of any length. There are 
three main cylinders, each fitted with turned and polished 
rams, so arranged that one, two or three rams may be used 
as desired, thus ensuring considerable economy in the use of 
pressure water when shearing thin plates. The main slide is 
of cast steel, carrying the moving shear blade, and is guided 
by carefully machined and fitted slides on the side frame. The 
latter are bolted to the baseplate and held rigidly in position 
by the front shear frame, the crosshead and heavy stays at the 
tear of the machine. A drawback cylinder, cast in the cross- 
head, is fitted with a turned and polished ram working through 
a gunmetal gland with leather packing, which lifts up the 
shearing slide after making a cut; and two small vice rams are 
placed at the front of this slide to hold down the plate being 
sheared. 

All of the rams for the different movements are controlled 
by one man from a set of working valyes of Berry’s Patent 
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B. B. type, which are carried on a stand in a convenient 
position. 

The machines are to work with an accumulator pressure of 
1,500 pounds per square inch, and the first one was recently 
tested at the makers’ works in the presence of an inspector for 
the Italian government by shearing plates 6 feet 7 inches long 
by 1% inches thick. 


Improved Bevel Protractor. 


The improved bevel protractor shown herewith, which was 
recently put on the market by the Brown & Sharpe Manufac- 
turing Company, Providence, R. I., is an accurate and inex- 
pensive tool for laying out or establishing angles. Not only 
is it useful to draftsmen but it is also of great service to 
mechanics. In design the tool is very simple, and is very 
similar to the improved universal bevel protractor made by the 
same company. The main point of difference between the two 
tools is the fact that there is no vernier on the bevel protractor, 
and so the measttrements cannot be made to such a degree of 
fineness. To facilitate use of the tool one side of the pro- 
tractor is flat, and this allows the tool to be laid flat on the 
paper or work, a decided advantage that users of the pro- 
tractor will appreciate. The dial is graduated in degrees, and 
these graduations extend over an arc of 180 degrees, reading 
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from zero to 90 degrees from each extremity of the arc. Espe- 
cial care is taken with these graduations to have them accurate. 
The large central stud upon which the dial of the protractor 
turns is hardened in order to eliminate as much wear as pos- 
sible. Wher ine protractor is set and the nut tightened it 
clamps the dial rigidly in position so that there is no danger 
of slip. The blade of the protractor is free to move backward 


and forward for its entire length independently of the dial, 
and this adapts it unusually well for work where other pro- 
tractors cannot be used. It is clamped independently of the 
dial and is rigidly held in place. Great care has been taken in 
cutting the grooves, etc., so that there is very little chance for 
dust to accumulate and cause inaccuracies in the measure- 
ments. 


Universal Shear for Channels, Angles, and Plates. 


The need in ship yards for a machine to cut square or 
mitred the various channels and angles required for ship 
building purposes has been met by the machine shown here- 
with. While especially built for the Marine Department of 
the Maryland Steel Company, Sparrows Point, Maryland, 
this machine is intended for any class of iron workers. It 
is provided with a coping attachment at one end of the ma- 


chine; a plate shear at the other; and two angle shears, 
operating at an angle of 45 inches in the center of the frame. 
The latter have a capacity for cutting up to 15 inches by % 
inch channels, and 6 inches by 6 inches by 1 inch or 8 inches 
by 8 inches by %-inch angles. The plate shear has a capaci- 
ty for 1 inch material. Each shear is controlled by its own 
clutch, and the machine may be operated by different groups 
of men all working at the same time, and without interfer- 
ing with each other. The frame, plunger, pendulums, clutches, 
and all parts subject to shock are made of semi-steel cast- 
ings. Hammered steel shafts containing .4 to .5 carbon are 


used for the shafts, and the question of lubrication has been 
given special consideration. The gears are provided with 
long sleeve hubs, and the covers which protect the gears 
are bored to receive them. The gears in turn support the 
shafts, which have bearing surfaces throughout their entire 
length. A patent stop motion is used, which automatically 
throws out the clutch on each shear when it reaches its 
highest point. For the coping attachment, which may also 
be used for punching, the stop mechanism is adjustable so 
that the plunger may be stopped in any point of its down 
stroke. It will be noted by the cut that the plates for sup- 
porting the angles or channels while being cut are so placed 
that they are out of the way of plates while being sheared as 
the latter pass under them. The machine in question weighs 
about 23 tons. It is driven by a 25 horsepower electric motor, 
and is manufacturered by the Covington Machine Company, 
Covington, Virginia and New York. 


TECHNICAL PUBLICATIONS. 


Corrosion and Preservation of Iron and Steel. By Allerton 
S. Cushman and Henry A. Gardner. Size, 6 by 9 inches. 
Pages, 373. Figures, 68. New York, 1910: McGraw-Hill 
Book Company. Price, $4 net. 

This book was written mainly to elucidate the electrolytic 
theory of. corrosion and a considerable portion of it is taken 
up with the description of results of the researches of one 
of the authors who has been working in a government labor- 
atory along these lines. The book is not limited to this, how- 
ever, as the authors have endeavored to include or mention 
the results of all recent investigations of original researches 
touching on the subject which have appeared up to the time 
the book went ‘to press. 


Electric Power Plants. By Thomas Edward Murray. Size, 
6 by 9% inches. Pages, 337. Figures, 152. New York, 
1910: The New York Edison Company. : 

This book is designed to exhibit the engineering details of 
certain moderti electric light and power plants which repre- 
sent the most advanced design and construction. They com- 
prise the largest stations of the New York Edison Company 
in the Borough of Manhattan, the new power stations of the 

Brooklyn Rapid Transit Company, the Gold Street Station of 

the Kings County Electric Light & Power Company, two 

stations in smaller cities, one industrial power plant and one 

hydro-electric plant. The author was the designer of these . 

plants, supervised their construction, and, in the book, he has 

confined himself to the exposition of facts and of data valu- 
able for the purposes of comparison to the electrical engineer 
and power station builder, 


Sailing Ships and Their Story. By E. Keble Chatterton. 
Size, 914 by 7 inches. Pages, 362. Illustrations, 130. 
Plans, 9. London, 1910: Sidgwick & Jackson. Price, 
16/— net. 

The book is a history of the development of sailing ships 
from the earliest times to the present day. Its author is a 
well-known London journalist who has made yachting his 
chief hobby. It is not a highly technical work, but was written 
primarily for the general reader. It will, however, be found 
a useful reference book, dealing with the sailing ships of 
different historical periods. 

The divisions of the book are very convenient. The first 
chapter covers early Egyptian ships from about 6000 B. C., 
followed by an interesting section covering 40 pages on the 
ancient ships of Phoenicia, Greece and Rome. Early ships 
of Northern Europe are dealt with in a chapter giving some 
excellent illustrations of Viking vessels. The development of 
the sailing ship from the eighth century to the year 1485 occu- 
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pies some 40 pages; the chapters on the historical periods 
from Henry VII. to Elizabeth (1485-1603) and from James I. 
to the close of the eighteenth century bring the subject closer 
to our own time; the sailing ship in the nineteenth and 
twentieth century is followed by an excellently written dis- 
sertation on the fore and aft rig and its developments; coast- 
ers, fishing boats, yachts, etc. 

The book is written with a good deal of literary ability, 
and Mr, Chatterton has gone to considerable pains in securing 
his material and illustrations. 


The Ramparts of Empire. By Frank Fox. Size, 5 by 7% 
inches. Pages, 271. Illustrations, 17, full-page, in color. 
London, r910: A. & C. Black. Price, 5/— net. 

The sub-title of this work is “A View of the Navy from an 
Imperial Standpoint,” and Mr. Fox, who is a writer of Colonial 
repute, has given an enthusiastic sketch of the navy as he sees 
it, tracing it from its rise to its present status, and then dealing 
in two chapters with the new era which has recently begun, 
viz.: an imperial navy; these two. latter sections are divided 
into “The Subsidy Era” and the “Era of Co-operation.” 

We understand that the British Admiralty allowed the author 
special facilities, so that he might obtain an adequate impres- 
sion of the navy. The book avoids technicalities, and simply 
aims at giving a picturesque account of England’s first line ot 
defense. It is thoroughly up-to-date; an appendix gives details 
of the naval estimates for 1gI0-1oIT. 

Told in the Dog Watches. By Frank T. Bullen, F. R. G. S. 
Size, 5 by 714 inches. Pages, 332. Illustrations, 2, Lon- 
don, 1910: Smith, Elder & Company. Price, 6/-. 

A new volume, by the well-known author of the “Cruise of 
the Cachalot,’ has appeared with the above title. Some 35 
sketches and essays on marine subjects are included, which are 
quite up to the delightful standard of Mr. Bullen’s previous 
works. It is generally known that the author was formerly an 
errand boy in London, and went to sea in 1869, where he served 
in varying capacities up to and including chief mate in all 
parts of the world. Mr. Bullen is possessed of remarkable gifts, 
and has turned these to great service in connection with his 
earlier experiences. We notice that he has no less than twenty- 
six books to his credit. 

The sketches included in this new work deal with a variety 
of subjects, both grave and gay. Among those of special interest 


are “Romance of Wreck Raising,” “The Sea Changes of Fifty’ 


Years,” “The Making of a Merchant Service Officer,” “Ro- 
mance of Whaling,” and “Life on Board a Battleship.” The 
book constitutes.a delightful volume for the leisure hour, and 
we can recommend it without reserve. 


The Navy of Venice. By Alethea Wiel. Size, 5% by 9 
inches. Pages 370. Numerous illustrations. London, 
1910: John Murray, Albemarle street, W. Price, 15/-. 


The student of marine subjects will find this book particu- 
larly interesting, as it deals with the naval history of a city 
whose rise and fall have given the opportunity to many a 
novelist and poet. The authoress is the Hon. Alethea Jane 
Wiel Lawley, the daughter of Baron Wenlock, and she is spe- 
cially qualified by reason of her long residence and studies in 
Venice to deal with a subject which up to now has been 
ignored, or only dealt with in conjunction with other Italian 
ports. 

The present work deals entirely with the Venetian navy in 
war and commerce during the reign of the Republic. The 
period from 452 to 943 is covered in the first chapter, which 
deals with the early Venetians on land and sea. The pic- 
turesque rite of the espousal of. the head of the Republic with 
the sea is well described in an interesting way in the section 
upon “Trade and Pageant and War” (959-1085). A descriptive 
chapter on the various types of warships, including galleys, 
quinqueremes, quadriremes and galleons is followed by a sec> 
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tion on the Crusades (1097-1130). The chapter which is prob- 
ably the most interesting one to our readers is that which 
deals with the arsenal and dockyards, “where the force which 
generated the power and wealth of Venice lay.” Historical 
chapters follow upon Venice and Constantinople, the Fourth 
Crusade; “blind old Errico Dandolo,’ who refused the crown 
of Byzantium; Venice and Genoa; the War of Chioggia; 
Venice and the Turks. In this latter chapter Mrs. Wiel hints 
at the discovery of America having much to do with the decay 
of the glory of Venice. The last chapters are upon the war 
with Cyprus (1521-1570), Lepanto (1571), and the War of 
Candia (1635-1€94). The concluding section gives a retro- 
spect of the commerce of Venice—its beginning and decay. 

The illustrations are excellent, and well depict the various 
classes of vessels at different periods; some of these are from 
models in the arsenal, and others from pictures. Mrs. Wiel 
aptly says in her preface, “That no work dealing exclusively 
with the subject has yet been written, is a strange and curious 
fact—that it should be handled for the first time by a woman, 
and a foreigner, is stranger still.’ The book is marked by 
the literary skill of a clever authoress. 


COMMUNICATION. 


Development of Battleships. 
Epitor INTERNATIONAL MARINE ENGINEERING: 


I read with much interest the description in your May issue 
of the two battleships recently contracted for by Argentina. 
They certainly are to be remarkable ships, in that they set 
a standard which no great nation has yet reached. No plans 
have been proposed by the British Admiralty, so fas as I have 
learned, calling for ships equal to the Argentina ships, and I 
have not learned that Germany has undertaken to build ships 
equal to them. From what little the cable reports contain re- 
garding the new naval programme of America, it is evident 
that that government plans to build two battleships inferior 
to those which are under construction for Argentina. 

Why is it that naval authorities lag behind so much in the 
development of battleships ? 12,, C, 

London, W. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
DEG 

952,294. PUMPING APPARATUS. 
CHARLESTOWN, MASS. 


Claim 6.—A pumping apparatus having, in combination, an ejector 
provided with an inlet for the actuating stream, a suction inlet for the 
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entrained stream, an outlet for the combined actuating and entrained 
streams, and an outlet between said first and second mentioned inlets; 
a relief valve connected to said second mentioned outlet, and means 
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whereby fluid may be supplied to said first mentioned inlet under 
pressure. Six claims. 


951,360. DREDGING MACHINE. 
OF JACKSONVILLE, FLA. 

Claim 1.—In a dredge boat adapted to swing at the bow from side to 
side of the channel cut, to operate on the whole surface at the end of the 
cut, a hollow cylinder rotatable in fixed bearings on the forward end 
of the boat and arranged with its bearings in a substantially vertical line 
said cylinder having openings into the interior of the cylinder, and ex- 
terior cutters for removing the soil and directing it to the interior, 
means for rotating the said cylinder, and means for exhausting the soil 
and water. Five claims. 

953,530. END-THRUST APPARATUS FOR FLUID-PRESSURE 
TURBINES. FRANCIS HODGKINSON, OF EDGEWOOD PARK, 
PA., ASSIGNOR TO THE WESTINGHOUSE MACHINE COM- 
PANY, A CORPORATION OF PENNSYLVANIA. 

Claim 1.—In combination with an elastic fluid turbine, a piston carried 
at one end of its rotor, a chamber behind said piston into which steam 
passes from the inlet end of the turbine, a passage between said chamber 


NAPOLEON 5. BROWARD, 
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and the turbine exhaust port, a valve in said passage, a fluid pressure 
actuated device for operating said valve and means dependent upon the 
rotor end thrust for controlling said device. Eleven claims. 


953,288. MEANS FOR EXPELLING THE GAS-ENGINE_ EX- 
HAUST OF SUBMARINE BOATS. LUDWIG NOf, OF KIEL, 
GERMANY, ASSIGNOR TO FRIED. KRUPP AKTIENGESELL- 
SCHAFT GERMANIAWEREFT, OF KIEL-GAARTEN, GERMANY. 

Claim 2.—A process of expelling the exhaust gases of gas-engines 
during the submarine travel of diving boats, consisting in storing the 
gases and expelling them at great and irregular intervals of time. Three 
claims. 


954,053. PROPELLER. HENRY F. SHAW, OF BOSTON, MASS. 
Claim.—A propeller having a coned hub larger on its fore end than 
on its aft end, and blades whose working surfaces leave the hub as a 
surface tangent to the surface of the said hub and continuing therefrom 
constituting coned surfaces, said coned surfaces of each blade being a 


part of the surface of a cone the axis of which is inclined to the axis of 
rotation of the propeller as described; the aft boundary lines, that is, 
the aft edge lines of the propeller blades, lie approximately in the sur- 
face of a cone the axis of which coincides with that of the rotation of 
the propeller. One claim. 


954,212. BALANCING MEANS FOR TURBINES. 
OF ZEHLENDORF, NEAR BERLIN, GERMANY. 

Claim 1.—In combination, a propeller shaft, a turbine drum on said 
shaft, a casing around said drum, a steam inlet and an exhaust outlet on 
said casing, blading on said drum and casing on one side of said inlet, 
a labyrinth packing on said drum and casing on the other side of said 
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inlet, a closed disk within said turbine drum, an overload inlet on said 
casing, a connection from an intermediate point later in the expansion of 
the steam than said overload inlet, and opening to the interior of the 
drum on one side of said closed disk and on the opposite side of the 
labyrinth packing to the steam inlet, said disk being on its other side 
subjected to the pressure of the exhaust. Two claims. 


953,694. LAUNCHING APPARATUS. CHARLES HUNT, OF 
NEW YORK, N. Y., ASSIGNOR OF ONE-FOURTH TO JASON 
ROGERS, OF ESSEX FALLS, N. J. 

Claim 1.—A launching for boats, comprising a support for the life 
boat, davits mounted to turn, tackles held on the said davits and con- 
nected with the said life boat, a manually controlled driving shaft, and 
mechanism for actuating the said support, the davits and the tackle from 
the said driving shaft. Nine claims. 
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British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C., London. 


3,688. MEANS FOR SECURING ARMOR PLATES TO WAR- 
SHIPS. G. RUSO, ROME, ITALY. 

This invention has for its object to provide differential screw-bolts 
with an elastic cup-shaped washer for the purpose of lessening or ob- 
viating injury to the bolt under the jarring effect of a blow upon the 
armor and of preventing parts of a broken bolt being violently pro- 
jected into the interior of the ship, and avoiding the use of a special 


protecting cap, intermediary washers of rubber or other perishable ma- 
terial, while reducing the weight and space ordinarily required for the 
usual fastening means. Accordingly differential screw-bolts are used in 
conjunction with the cup-shaped washer forming the nut of the bolt. 
4,811. SHIP’S LOGS. W. C. FORBES AND J. STARNES, 
LONDON. ; Pe 
According to this invention, the rotator or fan for actuating the indi- 
cating mechanism through a shaft is mounted on a horizontal axis in the 
end of a housable cylinder and is extended through a sea-valve into the 


dead water, which thus operates the rotation. This construction gives 
reliable records at low speeds. Modified forms of rotators or fans are 
described. 


7,084. SCREW PROPELLERS. A. G. TAYLOR, LONDON. 

According to this invention, the blades are each formed with a spindle 
end in alignment with the forward edge of the blades and projecting 
into a hollow boss. Here the spindles have cams which are acted upon 
by springs which may tend to keep the blades in a normal position of 


steep pitch, or of feather, but which yield to the resistance of the water 
within certain limits. The arrangement is such that the angle assumed 
by the blades varies according to the resistance, so that a more equal 
propelling effect is produced and boring obviated. 


10,088. MARINE SIGNALING APPARATUS. DR. J. SCHIESS- 
LER, BADEN, AUSTRIA. 

The main object is to provide apparatus for picking up syntonized 
sound signals under water and’ by which the distance of a source of 
sound or of a point remote from the observer can be readily determined 
according to the principle which consists in measuring the time between 
the arrival of light waves, i. e., electrical waves, and sound waves sent 
out simultaneously, after hich the distance of this source or point from 
the observer is determined by a simple calculation of the time measured, 
multiplied by the velocity of sound. To this end the apparatus com- 
prises five circuits: I. The microphone circuit. II. The circuit of the 
telephone relay. III. The inductive telephone circuit. IV. The circuit 
of the electrical chronometer, and V, The circuit of the hearing receiver 
of a wireless system, 
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ITALIAN ARMORED CRUISER S. GIORGIO. 


BY DAGNINO ATTILIO. 


This cruiser is the third of four first-class armored cruisers ISS AHRENS WEAKEN, G Colpo od Hau adoad be obubodone 60 
building for the Italian navy. She was launched from the IDR oon ec Q OO TOD Cheats Oc ETRE > 39.9 
shipyard of Castello mare di Stabia, near Naples, and engined NICE, GHSENRE Gd otacloocme bio Ones Tae See ¥ 23.0 
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FIG. 1.—sTARBOARD ENGINE OF THE ITALIAN ARMORED CRUISER S. GIORGIO. CYLINDER DIAMETERS, 3456-56-6414-64144 INCHES; STROKE, 3934 INCHES. 


by Messrs. Ansaldo Armstrong & Company’s Engine Works Masini GARE 5ocoss0ccocecc0ne000 0b d000e 24.4 
at Sampierdareno. The ship has the following dimensions: IMIGTACSMETRS INSEAM 5 conoovana0cebo00g0000006 3.94 
Tage Normal displacement in tons................ 10,118 

eno throvertal ler mpyyisesnn: aca. te vst: 401 There is a complete armor belt running from stem to stern, 


Length between perpendiculars ............. 427 with a width of 7 feet 3 inches, of which 4 feet 11 inches is 
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below the waterline. The maximum thickness is 7.87 inches, 
decreased to 3.16 inches at stem and stern. The protective deck 
has a thickness of 114 inches. 

The battery is an extremely powerful one, including four 
10-inch guns, 45 calibers long, mounted in pairs in turrets 


veloping 19,000 indicated horsepower, with a corresponding 
speed of 20 knots at 15,000 horsepower and natural draft. 

The two main engines are four-cylinder triple-expansion of 
the vertical inverted type, balanced according to the Yarrow, 
Schlick, Tweedy system. 


They are placed in two separate 


FIG. 2.—BOILER ARRANGEMENT OF THE S. GIORGIO. 


forward and aft, with an arc of fire of 260 degrees. The 
height of these guns above the water is 24 feet 3 inches. There 
are eight 7.5-inch guns, 45 calibers long, in pairs in four tur- 
rets at the corners of the superstructure. These have an alti- 
tude above the water of 22 feet 2 inches. They have a range 
of fire of 160 degrees. The secondary battery includes sixteen 
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FIG. 3.—ENGINE ROOM ARRANGEMENT. 


3-inch guns, eight 3-pounders and four Maxims. There are 
three 18-inch torpedo tubes, all submerged, two being located 
just aft the ram, while the other one is just above the rudder. 
All of the artillery is of the latest Vickers type, and was made 
in Barrow-in-Furness. 

This ship is propelled by twin screws, actuated by triple- 
expansion engines, with a designed horsepower of 18,000 under 
forced draft, and at 145 revolutions per minute. In the recent 
trial trip of six hours a speed of 23 knots was obtained, de- 


compartments, with a central bulkhead between. ,The boiler 
pressure is 240 pounds per square inch. 

The diameters of the high-pressure, intermediate and each 
of the two low-pressure cylinders are, respectively, 345 inches, 
56 inches and 64% inches. The stroke is 393% inches. 

The high-pressure and intermediate-pressure cylinders have 
piston valves of an average diameter of 20 inches and 30, 
inches, respectively, while the low-pressure cylinders have 
double-ported slide valves, with compensators at the back. 
Simple balance cylinders are fitted, both to the piston and to 
the slide valves. 

The valve gear is of the Stephenson link-motion type. The 
reversing engine is of the all-round type. The pistons, cylin- 
der covers, steam chest covers, bed-plate and columns are of 
cast steel, the pillars being of wrought steel. 

The arrangement of cylinders from forward aft is: Low- 
pressure, high-pressure, intermediate-pressure, low-pressure. 
The distance between the forward low-pressure cylinder and 
the high-pressure cylinder is 4314 inches; the same distance 
is between the intermediate and the last low-pressure cylinder, 
while the distance between the high and the intermediate is 
150 inches. 

The crank-shafts are of steel and hollow. Each is com- 
posed of two parts, and there are two cranks on each part. 
Each crank-shaft has six main bearings, four of which are 
247/16 inches and two 29 inches in length. The outside and 
inside diameter of the crank-shafts in the bearings are, re- 
spectively, 1614 inches and 8 inches. The diameter of crank- 
pins is 1634 inches, and their length 23% inches. The turning 
wheel is fixed on the coupling at the after end of the engine. 

The length of the connecting rods is 865 inches, and the 
minimum diameter is 85¢ inches. The outside diameter of the 
piston rods is 854 inches. The outside diameter of the 
pillars is 7% inches. The main steam pipe is 123@ inches in 
diameter, and the diameter of the two pipes between the high 
and intermediate-pressure cylinders is 133g inches. Four 
1334-inch pipes bring steam from the intermediate-pressure 
cylinder to the two low-pressure cylinders. 

The diameter of thrust shaft is 16% inches outside and 8 
inches inside. Each thrust shaft has eight collars, with a thrust 
surface of 15!4 square feet. The screw shafts have a diameter 
of 1614 inches. The propellers are of manganese bronze with 
three blades each. Their diameter is 15 feet 9 inches, the mean 
pitch 17 feet 8 inches, and the developed surface 63 square feet. 
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There are four main condensers, two for each engine-room, 
with a total cooling surface of 19,375 square feet. In each 
engine room the circulating water is supplied by two centrifugal 
pumps, driven by compound engines. Each pump is capable of 
delivering the circulating water to each of the two condensers 


H.P.=2385.1.H.P. 


Steam pressure at chest, 220 Ibs. 


*L.P. aft.=2173.1.H.P. 


Steam pressure at chest, 30 lbs. 


International Marine Engineering 


317 


no hot well, the air pumps delivering into the feed tanks 
directly. 

There are fourteen “Blechynden” watertube boilers, arranged 
in four compartments, situated eight forward and six aft of 
the engine room. The total heating surface is 49,794 square 


Vacuum=271s inches. 


I.P.=2720.1.H.P. 


Steam pressure at chest, 98 Ibs. 


L.P. for’d =2260.1.H.P. 


Steam pressure at chest, 30 lbs. 
Total indicated horse power, 9538-Revolutions per minute 147, 


FIG. 4.—INDICATOR CARDS FROM THE ENGINES OF THE S. GIORGIO. 


independently or to both of them, and to draw from the bilges 
1,000 tons of water per hour. There are in each engine room, 
also, two single air pumps of the Weir type. “here is also in 
each engine room an auxiliary condenser of 10,764 square feet. 

The revolution counters are of the Molinari type. The other 
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FIG. 5.—THE S. GIORGIO BEFORE LAUNCHING. 


auxiliaries placed in the engine room are as follows: Two 
Ansaldo’s evaporators complete with pumps, each capable of 
supplying 56 tons of fresh water during twenty-four hours; 
two independent bilge and fire pumps and four fans. There is 


feet, and the total grate surface 1,314 square feet. There are 
four funnels, having a total area of 200 square feet. 

Two Weir feed pumps are placed in each boiler compart- 
ment, each being capable of supplying the water necessary for 
all the boilers in its compartment. Forced draft of the closed 
stokehold system is obtained by means of fourteen fans. There 
are, besides, eight electrical ash hoists. The main and auxiliary 
steam pipes are of solid drawn steel. 

The first and official full-power sea trial took place between 
Nalpes and Spezia Feb. 24 last. The speed measured while the 
ship was developing her maximum power (about 19,000 horse- 
power) was 23 knots, and the coal consumed 134 pounds per 
horsepower per hour. 


THE MARINE STEAM ENGINE INDICATOR—XIIIL.* 


BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 


The engines having been warmed up and gradually worked 
up to full power the drum-spring tension should now be tried. 
Oil the drum spindle bearing and guide pulley, being careful 
not to grease the cord, if possible to avoid it. It is desirable 
that the tension should be as small as possible, and to this end 
the spring should be slacked well back. Put a card on the 
drum. With one hand pull down the hook on the drum cord 
as far as it will go. Catch the bowline in the other hand, so 
that it can be easily hooked on, and raise the bight or loop until 
the pull of the reducing motion can just be felt as the engine 
crosses the bottom center. With the loop adjusted, as before 
described, the point of the hook will reach a quarter of an 
inch or more beyond the top of the bowline, and the hook is 
engaged without difficulty. If the operation is conducted in the 
manner described, it makes no difference whether the engine 
is standing still or making 400 turns a minute, the connection 
is made with equal facility. The drum being in motion, apply 
the pencil to the card, gradually slacking off the swivel stop 
so that a faint, fine horizontal line is drawn. Unhook the 
cord. . Have a small hook attached to some stationary part of 
the engine near the indicator. Throw the bowline over this 


* Copyright, 1910, by Chas. S. Root. 
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hook, to keep it from whipping about cn the grating. Remove 
the card from the drum, and measure the length of the line 
drawn. If the line is the same length as the one drawn when 
calibrating the reducing motion, the spring tension is correct. 
If the line is longer the drum has over-traveled, due to inertia. 
Increase the spring tension a little and try again. Repeat the 
operation until the over-travel is reduced to a minimum. By 
the time this operation has been completed a peculiar click will 
probably be noticed about the indicator each time the engine 
crosses the top center. If this is the case hook the forefinger 
over the bowline and pull the cord gently to one side. This 
shortens the cord, and if the drum is striking its stop on the top 
center the noise will cease. Unhook, shorten up the standing 
part of the cord (Fig. 86), and pull the turns around the 
shank of the hook. A hitch of this kind, while it will not jam 
under pressure, rarely ever slips; but if it should trouble by 
slipping make an additional hitch around the “standing part,” 
as shown. The adjustments and tests now being complete, 
the actual work of taking the diagrams may be commenced. 


TAKING THE DIAGRAM. 


If possible, an indicator should be fitted to each end of the 
main engine cylinders, but the usual outfit furnished a ship 
provides but one indicator for each cylinder. Before attaching 
the indicators, blow the pipes and cocks out thoroughly, and 
have any water which may have been blown about the working 
station immediately wiped up. Attach the indicators to the 
cocks, line up, and hook on the cords to see that all is correct, 
and if found so unhook again. Have some filtered cylinder oil 
at hand in a wide-mouth bottle’. Oil the pencil motion with 
watch oil, dip the indicator piston in the cylinder oil, and allow 
the surplus to drain back in the bottle. Examine the working 
surface of the piston carefully. If there is any dirt in the oil it 
is easily seen on the bright metal surface. Put the pencil 
motion in place, and open the cock so that steam will enter 
the indicator and at the same time blow out of the small hole 
at the side of the cock. Place the finger on the pencil lever, 
just above its connection to the piston rod, and with a gentle 
pressure follow it up and down. The whole mechanism should 
work smoothly, and if the motion feels “gritty” the cause 
should be ascertained and removed before proceeding. The 
pencil motion being in good order, wash the hands; put a card 
on the drum and hook on the cord. As soon as the steam 
blowing out of the side vent of the cock appears to be dry turn 
the steam full on the indicator, setting the cock so as to close 
the side vent. Screw in the swivel head stop so that the pencil 
cannot touch the card. Then, swinging the pencil motion 
against the stop, slack away on the screw until a faint line 
appears on the card. If a three-way connection is in use, turn 
the three-way cock and take a diagram from the other end. 
Shut off the steam, and after a few seconds’ interval again 
apply the pencil to the paper and draw an atmospheric line. 
Be sure that all cocks are wide open when taking the diagrams. 

Unhook the cord, remove the card and again turn on the 
steam to keep the instrument warm. If the preliminary card 
is good, with the lines faint but clear, proceed with taking 
the regular series of cards. If the sea is smooth and the 
engines turning steadily the pencil should be held on the 
paper during one revolution only, but if the engines are rac- 
ing ever so slightly, or the load is at all unsteady, the pencil 
should be in contact for at least two revolutions. An ob- 
server should be stationed to read the receiver gages, clock 
and counter at regular intervals, and the counter should be 
read for the unit figure on even minutes, as denoted by the 
second hand of the watch or clock. An observer should be at 


2It is a good plan to take a preliminary card from the top end of each 
1A small vaseline bottle is excellent. 
cylinder only. Make these cards with a big T and the scale of the 
spring . These data need not be marked on any other card of the set 
until the work is finished. 
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each cylinder in charge of the indicators on that station. 
The diagrams should be taken in sets, one from each end of 
each cylinder. All the cards of a set should be taken at the 
same time and they should all bear the same number, the © 
sets being numbered consecutively. The observer at the gage 
should keep track of the ‘“‘set numbers” and fix the time for 
taking. As soon as all of the cards of a set are taken they 
should be removed and numbered and blank cards fitted to the 
drums. The drum end should be examined for chafe, and 
if distress is apparent at any point the chord should at once 
be renewed in order to be ready for the next set. If the 
trial is of long duration, the top of the pencil lever at a 
point over the piston rod should be frequently felt in order 
to detect any fouling of the piston. If fouling is indicated 
remove the piston at once, wipe it off with cloth—not water— 
and dip it in the cylinder oil. It is convenient to have a 
clean box on the grating* for each observer to keep his gear 
in. A rough partition can be made néar one end. In the 
narrow compartment thus formed the diagrams and blank 
cards can be stowed. In the main part of the box should be 
some waste, clean rags, a spare coil of stretched indicator 
cord, a cylinder oil bottle, a typewriter squirt can filled with 
watch or other fine oil and last, but not least, an old glove 
for use if it becomes necessary to handle any of the instru- 
ments while they are hot. The indicators on the high-pressure 
engine are the hardest to operate correctly, owing to the 
high pressures and excessive heat, and the most experienced 
man on the staff should take that station instead of going 
to the low-pressure, where the “old hand” will usually be 
found. Cards covered with greasy finger marks show bad 
workmanship, and the hands should be washed every time 
a diagram is taken if this be necessary for the production of ° 
neat work. 


CARE OF THE INDICATORS. 


When finished with the indicators remove them and plug 
the cylinder cocks. Remove the bowline, dry it and coil it 
down in the bottom of the box belonging to one of the indi- 
cators which is, used on the corresponding cylinders. Wipe 
out the indicator cylinder with a soft cloth or tissue paper, 
using a soft pine stick to reach the bottom. Remove the 
piston and spring from the rod. Clean the pencil mechanism 
and pay particular attention to the piston rod where it passes 
through the cylinder cover. Spread a piece of clean cloth on 
the medium-pressure valve chest cover, place the instrument 
and its various parts on the cloth, fold one side of the cloth 
over all and make fast to the cover studs, so that there will 
be no danger of anything falling. After an hour in this 
position all of the moisture which has escaped the wiping will 
have disappeared. Grease all the steel and unplated brass 
parts, including the cylinder walls and piston and put the 
instrument together with the exception of the spring. This 
should be kept on its peg in the box. If the indicator is to 
be used often the writer prefers to keep the springs in a 
small vial of light mineral engine oil. The springs must be 
kept free from rust. Corrosion reduces the size of the wire, 
thus changing the scale, and scouring or scraping still further 
reduces the size. When all parts are properly prepared place 
the instrument carefully in its box. If the tray does not go 
down so as to permit the cover to close easily, the tray 
should be removed and the instrument properly placed. The 
box will hold everything that came in it without any forcing. 
Keep the box locked. If the indicator is not used again for 
several weeks it should be well wiped out with gasoline or 
benzine and freshly oiled before using again. This removes 
any gum that may have formed and presents it for use in 
good condition. 

(To be continued.) 


8A wooden soap box without a top is excellent. 
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Test of Thornycroft Boilers, Fuel-Oil Apparatus and Fire= 
room Fans on Torpedo=Boat 
Destroyer Roe.* 


BY C. F. BAILEY. 


On April 14, 1910, tests were made at the works of the 
Newport News Shipbuilding & Dry Dock Company to note 
the working of the Thornycroft boilers, fuel-oil burning ap- 
paratus and the fire-room forced-draft fans installed on the 
torpedo boat destroyer Roe. 

The installation for the ship consists of four boilers of the 
Thornycroft type, built by the Newport News Shipbuilding 
& Dry Dock Company, two being installed in each fire-room. 
Each boiler contains 4,500 square feet of heating surface. The 
boilers are fitted for oil burning only. 

The oil-burning apparatus in each fire-room includes twenty- 
two oil sprayers and two oil heaters of the Thornycroft type, 
built by the Newport News Shipbluilding & Dry Dock Com- 
pany, each having 66.7 square feet of heating surface. 

The steam pumps are of the Davidson make. In each fire- 
room there is one light-service oil pump of the vertical 
simplex type; size, 6-inch steam cylinders, 7-inch oil cylinders 
by 12-inch stroke, for pumping oil from the bunkers to the 
tanks abreast the boilers. There are two fuel-oil pressure 
pumps of the vertical duplex type; size, 4!4-inch steam cylin- 
ders, 234-inch oil cylinders by 6-inch stroke, which draw from 
these tauks and discharge through the heaters to the burners. 
There are two main feed pumps installed in the engine room, 
of the vertical simplex type, with 14-inch steam cylinders, 1o0- 


FIG. 1.—TERRY STEAM TURBINE AND SIROCCO FAN. 


inch water cylinders by 12-inch stroke. There is one com- 
bined air and circulating pump with 6-inch steam cylinder, 
8-inch air cylinder, 8-inch water cylinder by 8-inch stroke. 
There are several other pumps not used in the test which are 
not listed. ; 

The auxiliary condenser contains 250 square feet of tube 
surface. It is fitted with ordinary 54-inch tubes, No. 18 B. W. 

G., thick. 

The forced-draft fans were furnished by the Terry Steam 
Turbine Company, and are of the Sirocco type built by the 
American Blower Company. Each fan is direct connected by 
a vertical shaft to a-Terry steam turbine, as shown in Fig. 1. 
The fans are 30 inches in diameter by 1514 inches width of 
runner. The distributor is stationary, and is of the form indi- 
cated in Fig. 2. The fans were designed to furnish 23,000 
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cubic feet of air per minute, against a pressure of 5 inches in 
the fire-room when running at 1,400 revolutions per minute. 
The bearings are oiled by a system of forced lubrication, which 
is self-contained in the unit. Each fan engine is provided with 
an emergency trip valve to stop the engine in case of accident 
causing excessive speed. For the purposes of the test the two 
boilers in the forward fire-room were used, together with the 
blowers and fuel-oil apparatus installed in this fire-room. 
Water for the boilers was taken from the city water mains 
and measured in tanks. As the tanks were filled they were 
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FIG. 2. 


emptied alternately into the feed tank, which was provided 
with a tight cover and air pipe. One of the main feed pumps 
in the engine room was utilized to draw from the feed tank 
and to discharge through the feed-water heater to the boilers. 

Steam from the boilers was used for running the two forced- 
draft blowers, the main feed pump, the auxiliary air and cir- 
culating pump, the oil heater and the oil pumps. Live steam 
was also used for the feed-water heater. The balance of the 
steam was passed through a 4-inch valve in the engine room, 
and thence through 7-inch pipes overboard. These pipes were 
carried below the water, and in the top of each pipe was in- 
troduced a 2-inch salt-water spray with perforated nozzle to 
act as a partial condenser for the steam. A small check valve 
was installed in each of these pipes to break the vacuum when 
shutting down. An additional 3-inch pipe was fitted overboard 
from the main steam, but at no time was it found necessary to 
use this pipe excepting for a short interval in test No. 4, and 
it is probable that the 4-inch valve would even then have cared 
for the total discharge. The 4-inch valve was regulated to 
maintain about 250 pounds at the boilers. A Barrus throttling 
calorimeter was placed in the main steam just before it entered 
the 4-inch valve in the engine room. The calorimeter was not 
lagged, and due to this and its distance from the boilers the 
quality of steam was probably better than indicated. The ar- 
rangement of disposing of the steam worked satisfactorily and 
with very little noise or vapor. A gage installed in the dis- 
charge to the 7-inch pipes from the 4-inch valve showed no 
pressure during most of the test. 

The exhaust from the blowers was run to the auxiliary 
condenser in the engine room. The drain from this condenser 
was pumped to barrels on deck, where it was measured to 
determine the amount of steam used by the blowers. Live 
steam in the fire-room was taken to the oil heater, and the 
drain from this heater was taken through a drain collector 
provided with a gage glass, and from thence was conducted 
into barrels on deck, care being taken to keep the height of the 
water in the drain collector such as to prevent steam from 
blowing through. 

Extensions were made to each of the blower inlets, and air- 
measuring apparatus, consisting of Pitot tubes, was installed 
in connection with the starboard ventilator to determine the 
velocity of air down the ventilator, as indicated in Fig. 2. The 
amount of air handled by the port blower was estimated from 
a comparison of the revolutions of the port and starboard 
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SUMMARY OF TESTS OF BOILERS AND: BLOWERS U. S. T. B. D. ROE. 
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blowers. Each blower did its work well, and ran without heat- 
ing, and with very little vibration or noise, and from observa- 
tions it was apparent that each fan was doing its proper amount 
of work. 

The fuel oil was measured by noting the height of the oil 
in the gage glasses on the oil tanks abreast the boilers. This 
was not thoroughly satisfactory in some of the tests, and the 
results are, therefore, not entirely consistent. 

The fuel oil used was commercial oil, known as Illinois and 
Kansas crude. 


Specific gravity, at 60 degrees F.2...........-.-+--- 0.88 
DegreessBaumesatiGold ep reecs err eee erent 30.0 
IBAA poe, CFA IMs cacaccodcdgs00n000000000000 203.0 
Calorific value by Mahler calorimeter, B. T. U...... 19,522.0 


Tests were run at varying air pressures, and the results are 
tabulated in the summary of tests. The oi] supply was regu- 
lated to suit the combustion by adjusting the burner openings 
to show a slight haze of smoke, to make sure that an excess 
of air was not being used. The burners could have been easily 
run to show no smoke at the funnel, but this was not done, 
owing to the excess of air which might thus be heated and 
wasted. 

Test No. 5 was run with an excess of smoke, the burners 
being 1.2 turns open instead of 1.1 turns open, as in Test No. 
4. This was done to note if a gain in evaporation could thus 
be obtained. As will be seen by the summary of tests the total 
evaporation was slightly increased, but at the expense of an 
excess of oil. During the tests only one heater and one pres- 
sure oil pump were in service. 

It is to be noted that with the vessel steaming ahead the 
power required of the fire-room fans will be reduced, and’ 
consequently the amount of air and pressure which can be 
obtained will be considerably increased, owing to the scoop 
effect of the ventilators, which will assist the fans. 


FIG. 3.—CURVES OF R. P. M., VELOCITY, DELIVERY AND AIR PRESSURE FROM FORCED-DRAFT BLOWERS OF U. S. T. B. D. ROE. 
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The operation of the fans, boilers and oil-burning apparatus 
demonstrated that the outfit is capable of supplying ample 
steam for the power necessary to drive the vessel at the con- 
tract speed, and the ease of control and the satisfactory work- 
ing of the apparatus was such as to indicate that the installa- 
tion will prove economical and successful in service. 


* THE HYDROPLANE BOAT. 


Although this type of boat has, commercially speaking, little 
value, the high speeds obtained by quite moderate powers 
(compared with boats of ordinary shape) render it interesting 
to all naval architects. 

The idea of eluding resistance by “skimming” the surface of 
the water is probably very old; the earliest authentic records, 
however, show that the credit of first exploiting the idea be- 
longs to an English clergyman, Rey. Ramus. Figs. 1 and 2 
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TYPES OF HYDROPLANE BOATS. 


show his boats. Vhese, for want of a light source of power 
(A. D. 1870) were propelled by rockets, and a speed of 63 knots 
was once obtained. 

Generally speaking, a hydroplane consists of a hull carrying 
two or more surfaces; in some boats incorporated with the hull 
and in others attached below, the surfaces have a slight gen- 
eral inclination, and in a few cases slight curvature. The 
planes, when separate from the hull, are of small dimensions 
in the fore and aft direction and large in the transverse. Not 
less than two planes is the general rule—this to obtain longi- 
tudinal stability. 

GENERAL THEORY. 

The reasons why a hydroplane boat has less resistance than 
an ordinary boat of the same weight may be understood from 
the following brief outline of the theory: 
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The waves thrown up by a boat of ordinary shape in its pas- 
sage through the water are of two main types: (1) Trans- 
verse; (2) diverging. If the boat is short and the speed com- 
paratively high, the waves set up are in case of (1) so far 
astern, or in case of (2) have receded so far from the boat 
that the energy spent in their creation is completely lost. 

In the hydroplane boat, however, only the lower portions 
of planes are touching the water, the approximate relation be- 
tween the weight of boat, speed and wetted area being 

WY == 3 Al I © 

© being angle of inclination of planes. When the boat is 
“skimming” the pressure is suddenly applied to the water, and 
is immediately released—the water tending at first to move out- 
wards from the bottom of the boat in all directions. That 
flowing forward reduces the relative velocity of the boat and 
water—that flowing aft quickly passes the step, while the water 
displaced in an athwartship direction tends to form waves 
parallel to the fore and aft line. 

Immediately the plane has passed the pressure is relieved; 
the waves, therefore, have no time to grow to any size, and 
the energy spent in their creation is partially returned. 


TYPES OF BOATS. 


It will be quite impossible within the limits of one article 
to describe in detail all the types of hydroplane boats in ex- 
istence to-day. These types lie in four main groups: 
(A) Boat-shaped hulls carrying attached planes: 
(1) Flat planes. (i) V planes. 
Santos-Dumont, Fig. 3. Italian boat, Fig. 5. 
W. B. Thompson, Fig. 4. 
Barrieau, Fig, 3A. 

(B) Boat-shaped hulls with planes incorporated: 
(1) Fauber, Fig. 6. 
(7) Thornycroft, Fig. 7. 

(C) “Skimming-dish” hulls with planes incorporated: 
(4) Ramus, Fig. I. 
(ii) Thornycroft (old type), Fig. 8. 
(11) “Ricochet,” Fig. 9. This is a popular type. 
(av) Count Lambert, Fig. ro. 

(D) Adjustable plane boats. There are several patents— 

no records of results. 

(E) Freak boats. These are combinations of aeroplanes with 

hydroplanes—no practical success recorded. 


There are numerous problems still unsolved in connection 
with hydroplanes. It will be seen at once that the ordinary 
stability calculations do not hold, and it is a fact that transverse 
stability is not easy to obtain. Fauber’s boats are shaped to get 
more stability, and, of course, will do so if the vertical com- 
ponent of the dynamic pressure cuts the middle line plane above 
the center of gravity when the boat is inclined. Stability 
gained in this way must be at the expense of speed. 

Even in calm water “pounding” is a source of trouble, and 
in some boats the occupants sit on spring seats. This is ob- 
viated by giving a boat-shaped bow to several types. Other in- 
teresting problems are: 

(a) What is the minimum critical speed for “skimming” ? 

(b) Inter-relation between weight, speed and power? 

(c) Position of “step’’? 

(d) Type of propellers and best position for them. 

Fig. 11 shows the stream lines under a “Ricochet” type of 
boat below the critical speed. 12, (C, 


FIG. 11. 
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OIL FUEL INSTALLATION ON STEAMSHIPS YALE 
AND HARVARD. 


The Metropolitan Line steamships Yale and Harvard, run- 
ning between New York and Boston, have recently been 
equipped for burning oil fuel. These ships are among the first 
turbine-driven vessels built in the United States; each is 386 
feet 6 inches long between perpendiculars with a molded beam 
of 50 feet 6 inches, a molded depth of 22 feet and a normal 
draft of 16 feet. They have triple screws, driven by Parsons 
turbines capable of developing 12,000 horsepower, giving the 
ships a speed of about 23 knots. The boiler installation in 
each ship consists of twelve single-ended Scotch boilers, 14 feet 
in diameter and 12 feet long, located athwartships in two 
separate boiler rooms. There are, therefore, three boilers on 
each side of each boiler room. The total grate area is 756 
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separate tanks by a watertight bulkhead between the two 
boiler rooms and by the center keelson. Although the use of 
the double bottom under the boiler space is not generally 
favored for fuel oil tanks, yet in the case of these ships it 
was practically the only available space for oil storage, and, 
furthermore, every precaution has been taken for safety. The 
entire tank top has been covered with 4 inches of concrete 
cement, which insulates the tanks from the heat of the boilers 
as well as seals them tightly, so that in case of any leakage it 
would be impossible for gases to escape into the boiler room. 
The combined capacity of the four tanks is 110,000 gallons. 
The fuel is taken on board at the rate of 50,000 gallons per 
hour from barges which are brought alongside. A 6-inch 
in-take pipe leads to the main deck by way of a cargo door, 
where a hose connection is made with the barge. There is 
also a steam connection to supply steam to the barge, so that 
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FIG. 1.—ARRANGEMENT OF PIPING, BURNERS AND SUPERHEATERS ON BOILERS OF THE HARVARD AND YALE, 


square feet, and the total heating surface 29,520 square feet. 
Each boiler has three corrugated furnaces, 42 inches diameter, 
leading to separate combustion chambers. There are 264 plain 
tubes, 8 feet 5 inches long by 2%4 inches diameter, and 104 
stay tubes of the same dimensions in each boiler. 

These ships were originally designed for burning coal, and 
the fuel was carried in two athwartship bunkers, one forward 
and one aft of the boiler space. ‘Two hundred and fifty tons 
of coal were ordinarily burned on the round trip between New 

-York and Boston, and the fire-room force consisted of forty- 
eight men—thirty firemen and 18 coal passers. It usually re- 
quired from four to five hours to coal a ship. 

In changing over to oil fuel the entire space in the forward 
coal bunker has been gained for other purposes, while the 
after coal bunker is utilized as a pump room for the oil pumps, 
settling tanks, etc. The oil is carried in the cellular double 
bottom under the boilers. At each end of the double bottom 
under the boiler space an oil-tight cofferdam has been built one 
frame space wide. The oil tanks are also divided into four 


no tug is required when pumping the oil on board. Each of the 
four tanks has a separate 6-inch connection to the main filling 
line. 

An overflow valve is connected to the ventilating pipes, so 
that warning is given at the barge when the tanks are filled. 
A complete system of ventilation is supplied to the tanks 
whereby each has an open pipe leading from the highest point 
of the tank and connected in pairs to pipes which extend 20 
feet above the hurricane deck on the forward side of the 
smokestacks. These vent pipes have mushroom-shaped covers 
at the top and a wire gauze protection to prevent sparks or 
hot cinders from entering the tanks. 

The oil is pumped from each tank through 4-inch pipes, all 
of which lead to one valve manifold in the pump room. From 
here the oil passes through a suction strainer to the lift pump. 
The lift pump discharges into two settling tanks of 3,000 
gallons capacity each. The combined capacity of these two 
settling tanks is sufficient for four hours’ steaming in case 
of accident to the main tanks. The oil is allowed to settle in 


AUGUST, IQIO. 


International Marine Engineering 


ion 5 i , 7 y : * : SS 
- Le a el el a on I a 
, ' 4 | 
| ‘ee i tal i a | 
| ee hs es i. oP 
= i; Gef— | byt | a alae 
| Hla | EP tie Ta 
1 t * ih d=} ! | ne Bt ' u a’ | \ e 
| | [|= cee l u | 
— = ; ort 
| i a3g"—t on i i) Ke 
| | 
| a] i 0 1 | h Hi 
| | TI l| anf | i! |! ‘ 
| tf ti 1ubBipe [31 i lip Phe i 1 | 
| me S = 3 1 \ Settling Tank | ! 
| | ee. TET TUL blldoure, epee (eae ef | 
Y i] | (ous t i 1} ihe Hl | 
' , a= 1 ak 16 hl ah FY H f 
it | gf luge cH: fi gt EI LT 
1 I) = i Sl) tes 1 1 
F |! i 6 | i 114 Pi hal net 1, Il 
aN 4'Pip fl " i =e = 4 Sy ARS) SSS dee gy 
\ i (o}} Fai sirens Suctidd | Rixiliary fap TCOH i iT a, 
7 BSH a, = ' z 
N vit i! 1 eae) V VV Wel if} | i! # { i: | As 
NS i i L_ | | | 2 


cele 


WS 
Ss Lee OO!O 2. 
. iB 
SS ve sop liges xe 
2 ep ao EI 4 
— S$ 3 ¢ § 3 - 
~ i 6) 6 OOS 
cet 3 Ma By 8 
Gu Qe Besa es 
Sa ge&e 85 
qre%a 3 8 
So 08 aad So Bee 
a So 
Se eee wy 
3a Z 


Suc 


FIG. 2.—ARRANGEMENT OF PUMP ROOM. 


one tank while being drawn from the other. The dirt and 
foreign matter in the oil are pumped overboard from the bottom 
of the settling tanks. A double set of oil-pressure pumps of 
the Warren special duplex type, 9 by 5% by 10 inches, draws 
the oil from the settling tanks at a point 4 feet from the 
bottom of the tanks, so that clear oil is always delivered to 
the burners. An extra suction is also provided at the bottom 
of the settling tank in case it becomes necessary to use all the 
oil in the settling tanks. The piping is so arranged that either 
pressure pump can be used as a lift pump or the lift pump can 
be used as a pressure pump, so that in case of accident to one 
of the pumps there will always be a spare pump available. In 
addition to this there is an auxiliary difplex 514 by 3%4 by 
5-inch pump for use in port where only one or two boilers are 
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FIG. 3.—FURNACE ARRANGEMENT. 


in service. The pressure pumps discharge to a strainer, so that 
the oil is strained a second time before passing to the burners. 
It then passes through a Worthington meter to the main pipe 
lines extending to the fire-room. On the main line is a valve 
with an extension valve stem to the main deck, so that in case 


FIG. 4.—GENERAL VIEW OF ONE OF THE BOILERS WITH OIL BURNERS 
INSTALLED, 


of accident the entire fuel supply can be cut off without 
entering the boiler room. 

The oil is led to the fire rooms in four separate pipes, which 
are located, for safety, one on each side of each fire room. 
There is also on the discharge line in the pump room a large 
air chamber to insure uniform pressure on the pipe line. The 
oil pressure is from 110 to 120 pounds per square inch. 

Each furnace is fitted with one 350-horsepower Lassoe patent 
burner designed for steam atomization. The oil is heated to a 
temperature of 350 degrees F., in an internal coil of 1-inch pipe, 
extending into the brick-lined mouth of the furnace, as shown 
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in ig. 3. After passing through the coil the oil is delivered to 
the mixing chamber of the burner. The oil is atomized by 
means of superheated steam supplied at a pressure of from 
100 to 110 pounds per square inch. The steam is superheated 
in coils placed in the up-takes of the boilers, as shown in Fig. 1. 

The only changes made in the boilers themselves for the in- 
stallation of the burners were the removal of the grate-bars, 
bearers, bridge walls and furnace doors. The mouths of the 
furnaces are now covered by a 3-inch plate, arranged as shown 
in Fig. 1. 

The principal reasons for changing from coal to oil fuel on 
these vessels were that steadier steam pressure can be main- 
tained, cleaning of fires is eliminated, and trouble with the 
fire-room force, which always exists to a greater or less extent 
on vessels on short runs, requiring a comparatively large num- 
ber of men in the fire-room, is also eliminated. Besides these 
reasons there are a number of advantages which have been 
gained by the use of oil fuel which have resulted in economy. 
To make the run on schedule time it is necessary for the 
engines of these vessels to develop 10,000 horsepower. For 
one round trip, including port use, they consume 47,000 gallons 
of oil, the grade of oil used averaging 28 degrees Beaumé, 
weighing 7.38 pounds per gallon and haying a flash point of not 
less than 180 degrees F. The fuel consumption with oil is 1.1 
pounds per indicated horsepower per hour, as against 1.4 
pounds per indicated horsepower per hour with coal. Only 
twelve men are now required in the fire-room force as against 
forty-eight which were required with coal. The cost of oil 
fuel is greater than that of coal, but the saving resulting from 
the reduction in the number of men in the fire-room force, in 
the lessened depreciation of the boilers, bunkers, tank top in 
the fire-room, and in the annual repairs to fire-room floor 
plates, ash guard plates and ash ejectors, and the saving in the 
renewal of fire bars, furnace castings, firing tools, etc.,. have 
been found to more than offset the increased cost of the fuel. 
Economies have also been effected in other directions, since 
when burning coal a force of eight men was kept at New York 
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STEEL OIL TANKER BUILT 


simply to clean boiler tubes, bilges, tank tops, etc., and also a 
force of twelve men was employed in cleaning the vessels from 
soot, cinders, in painting, etc. This work has been entirely 
eliminated, as well as the objectionable features of smoke, 
cinders, etc. Taking all these items into consideration it is 
estimated that by burning oil fuel a saving of $1,400 (£288) per 
month has resulted in the operation of both ships. It is ex- 
pected that even better economy will result as more experience 
is gained in the use of oil fuel. 


The installation was made by the W. & A. Fletcher Company, 


Hoboken, N. J.; from plans and specifications and under the 


supervision of Robert McGregor, consulting engineer of the 
Metropolitan Steamship Company. 
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MIDSHIP SECTION OF THE COALINGA. 


ASSOCIATED OIL COMPANY’S NEW STEEL OIL 
TANKER, COALINGA. 


We print herewith the drawings of the first steel ship built 
in Oakland, California. The Moore & Scott Iron Works were 
the builders of the vessel, which is named the Coalinga. She 
is a steel tanker built for carrying oil in bulk, in six tanks 
arranged in pairs in the midship part of the vessel. The 
vessel burns oil for fuel and the fuel oil tanks are on each 
side of the vessel alongside the boilers. 


ON THE PACIFIC COAST. 


The principal dimensions are as follows: 


LGN OYEP Alls ooosoecccccvvddossccoouce 200 feet 
Length between perpendiculars............ 194 feet 
Beam) ‘imolded aay reer ce ke Sees 38 feet 
Depth molded yet manene eee eee 13% feet 
Draft with 7,000 barrels of cargo......... 10% feet 
Total cargo carrying capacity.......... 8000 barrels 


The outline design for the vessel was prepared by the 
Associated Oil Company, from which the finished design was 
worked up by the Moore & Scott Iron Works, San Francisco. 
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INBOARD PROFILE, DECK AND HOLD PLANS OF THE COALINGA. 


The vessel is a single deck model without poop or fore- 
castle, with a steel house over the engine and boilers, housing 
the crew, on top of which is the wood pilot house and cap- 
tain’s room. Forward in the bow of the vessel is the store- 
room and chain locker with the water ballast tank below 
them. 

Between the collision bulkhead and the forward tank bulk- 
head is the pump room. Here is located all of the gear for 
handling the oil cargo of the vessel. The pipe line is run 
along each side with a valve to each tank operated from the 
deck above. A connection from this line also runs to the 
fuel tanks of the vessel. 

The oil tank construction is laid out on the Dickie system, 
the main idea of which is the abolishing of all single riveted 
clips in any position whatever. There is not a clip or a bracket 
on the Coalinga that is not backed up by a clip or a bracket 
on the opposite side of the bulkhead, and the rivets are put 
through the three thicknesses. The result of this method of 
doing the work was that the entire tanks of the vessel were 
tested in eight days, being at the rate of one a day. This 
has never been done in the port of San Francisco before. 
Coupled with this system was the remarkably good workman- 
ship of the Moore & Scott Iron Works, there being no unfair 
holes in the entire work, so fas as anyone knows. 

The engine was built by the Moore & Scott Iron Works 
and is of the inverted cylinder, direct acting, compound type, 
with the high-pressure cylinder 14 inches diameter, low-pres- 
sure 32 inches diameter, with-a common stroke of 24 inches. 

The two main boilers are of the Scotch marine type, 8 feet 
6 inches diameter by to feet 6 inches long, each with two Mor- 
rison furnaces 32 inches diameter, and with a working pres- 
sure of 160 pounds per square inch. 


The oil burners are of the Staples and Piefer type, with 
duplicate system pumps 4% inches by 234 inches by 4 inches 
duplex. 

The vessel was launched April 30. 


The Fast Steam Yacht Winchester. 


The fast steam yacht Winchester, constructed for an Ameri- 
can owner by Messrs. Yarrow, of Glasgow, is built on torpedo 
boat lines, her dimensions being as follows: Length, 165 feet; 
beam, 15 feet 6 inches. 

Her estimated speed was 26 knots, and the mean speed ob- 
tained on a two-hour trial 26.7 knots. 2 

The propelling machinery consists of three turbines of the 
Parsons type (constructed by Messrs. Yarrow) with three 
shafts, one propeller on each shaft. The port shaft is actu- 
ated by the high-pressure turbine, the center shaft by the low- 
pressure turbine, in which is incorporated an astern turbine, 
and the starboard shaft by the intermediate pressure turbine. 

Steam to the turbines is supplied by two Yarrow watertube 
boilers, constructed for burning oil fuel exclusively. 

The accommodations for the owner, which are below decks, 
abaft the machinery space, are very commodious and hand- 
somely decorated, consisting of a double stateroom, two single 
staterooms, a drawing room, bath room and toilet rooms. 
There is a teak deck house forward 25 feet long, containing 
the dining room, captain’s cabin and pantry. The quarters for 
the officers and crew and the galley are below the main deck 
forward. 

The vessel has a complete electric light installation and is 
heated by steam. 
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NEW DESIGN FOR A 19,200-TON NAVAL COLLIER. 


DESIGN FOR A NAVAL COLLIER. 


BY R. E. BARRY, ASSOC. I. N. A. 


The vessel illustrated herewith has been designed by the 
writer to fulfil a few conditions which seemed desirable in a 
naval collier for supplying the fleet or a far-distant naval 
station. These conditions are that trim should not alter as fuel 
is consumed, the after holds should offer the same facilities for 
discharge that maintain forward, and in both all the cargo 
should come within reach of clam shell or other diggers, the 
coaling length of either the forward or after part of the deck 
should be as great as that of any naval vessel, and a method 


of transporting coal aft to a sea-coaling device should be pro- 
vided. Also oil fuel for torpedo vessels should be a considera- 
tion of design. 

To maintain trim as usual in ocean-going vessels the fuel 
and machinery were placed amidships. 

‘To avoid the obstruction of shaft tunnels in the after holds, 
which generally make three divisions of the lower holds, the 
engines were winged out as close to side of ship as possible, 
and the shaft tunnels thus came so far outboard that they 
could be fitted under the hopper sides, which are fitted both 
fore and aft, to cause coal to come under the hatches as it is 
dug out. 

As there is ample room for any naval vessel to coal and use 
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CROSS SECTIONS OF PROPOSED NAVAL COLLIER SHOWING SCANTLINGS. 
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| all her gear either forward or aft two vessels can coal without 
| the possibility of interference or necessity of hauling. 

The arrangement of cable ways at the ends of cross trees 
will enable coal to be transported fore or aft to a Spencer 
Miller or other device for sea coaling. The cableway would 
Hy] ise be supported at each mast as in a land installation, thus avoid- 
ing the excessive sag and sway of a long span. ‘The line of the 
cableway is well clear of the funnel, etc., while well within 
the hatches. 

The lines of propeller shafting or of thrust extended for- 
ward have a long leverage about the pivoting point of the ship, 
x thus giving the vessel great maneuvering power. Also this 
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BODY PLAN AND BULKHEADS. 


direction of shafting will cause the propellers to cut the stream 

lines more nearly normally, thus increasing efficiency. As the 

propellers are well under the deck line there will be little 

danger of damage in hauling around coal piers. 

- It will-be noticed that the vessel is club-footed aft’as well 
as forwatd. This gives displacement, rigidity and accessibility 

_with no essential disadvantages. The spread of spectacle 
framing is thereby reduced. 

I= The spectacle framing is approximately in the plane of the 

stream lines, not horizontal, as fitted a few years ago. 

Oil tanks are fitted fore and aft, which are clear of cargo or 
hse coal, and there will be no dangerous mixture of the two to be 
cleaned out, as would be the case if the commodities alter- 
nated in same holds on successive voyages. The oil carried 
will be at the, expense of the coal capacity, as the vessel can 
| load to her marks-with coal alone and have a 5 percent margin 

.. in holds to spare. A body. plan of bulkheads is shown which 
“is very useful in checking hold capacities and weights. 
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The lines of deck shafting with the friction-driyen winches 
allow the use of large compound hoisting engines in suitable 
engine rooms, where they may be kept clean and protected and 
the elimination of long leads of deck steam piping, with their 
consequent condensation of steam. Driving the windlass and 
oil pumps by the same method helps along these lines. The 
steering engine and towing machine being in the bridge house 
and adjacent to the engine-room make for further economy and 
ease of maintenance. 

All cargo booms step on the deck at the side of the hatches, 
and when stowed alongside the hatches will be entirely out of 
the way when using the cableway for sea coaling. The stowed 
position also offers a minimum of windage. All lifts and falls 
will be flexible wire, and may be left aloft at all times. The 
only manila will be the tackles on boom guys and signal 
halyards. 

The hatches are steel in one piece and hinged. fastened down 
with screw clamps and require no tarpaulins. Small manholes 
in the main deck with ladders on the bulkheads at the ends of 
each hold will be fitted as escapes or for access. 

For self-trimming purposes and for top ballast to reduce 
metacentric height when light, tanks are fitted under the deck 
at the side. Access to these will be through manholes well 
clear of the stringer plates. 

There are no stanchions in the holds, but the hatch coamings 

“are continuous, and with the sloping face of the tanks form a 
rigid support to the decks between bulkheads. 

Pump rooms having no openings into quarters permit oil to 
be handled with little danger of explosive gases finding their 
way into the living spaces. The pumps are geared and of the 
deep-well type. 

The quarters are so arranged that the captain is on a deck 
by himself, the other commissioned officers are on the star- 
board side of the bridge deck and the warrant officers on 
the port side. As there is a passage on the deck below there 
is no necessity for traffic of crew by doors of officers’ quarters. 
Besides the dining rooms for officers a general mess room is 
provided for the crew with fixed tables and revolving stools. 
This will make for cleanliness and greatly facilitate work of 
the mess boys and stewards. Ample berthing space, with fixed 
pipe berths, lavatories, showers and water closets is provided 
forward for the deck and commissary force and aft for the 
engine force. The forecastle head and poop are planked and 
fitted with awnings. Toilet accommodations are provided ad- 
jacent to the engine room and boiler room exits for those 
coming off watch. 

The bridge is near the pivoting point of the ship and has 
office quarters adjacent. 

The main engines, to suit the location, have the air, bilge and 
feed pumps on the inboard side abreast the low-pressure cylin- 
der housing, and are driven by the usual levers from the cross- 
head. The starting and reversing gear are abreast the inter- 
mediate housings, as usual. The condensers are independent 
of the engine framing, and are fixed on either after engine- 
room bulkhead, well above the air pumps. The auxiliary 
machinery is located under the hanging bunker amidships. 
The main engines are intended to develop 7,000 indicated horse- 
power, and drive the ship at 14 knots. The cylinders are 27, 
44 and 76 inches diameter by 54 inches stroke. The propellers 
are four-bladed bronze, out turning, 16 feet 9 inches diameter. 

Two double and two single-ended Scotch boilers are fitted 
for steam at 210 pounds pressure. This arrangement allows 
the power plant to be operated as two units, reducing water- 
tending troubles with feed pumps driven off the cross heads. 
Ellis & Eaves’ induced draft with air heaters would be fitted, 
also ash ejectors with clinker crushers. It will be noticed that 
the coal bunkers load in the same manner as the general cargo 


holds by large central hatches, and they will require very little 
trimming. 
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The dimensions of the hull are 512 feet between perpendicu- 
lars by 64 feet beam and 39 feet depth, with 27 feet 6 inches 
draft. 575; 
‘midship coefficient, .985; block coefficient, .7475. 


TABLE OF WEIGHTS. 


Tons. 
Hull, including forecastle, bridge, house and poop...... 4,000 
1El@ESaS, DRIES, CASINGS, CKEo acocorcsccabc0cy000000000 250 
Carpantor amal jOMeP WOT. 00000000d000000000000000006 120 
PAM, CHM, GCs 1000000000 00b0 000000 Ha000000000000C 180 
Toiall Inwllll wreIelhtas oocooccoonchoooco000900o0000b000 4,550 
SOOM GEMP ooooovoocodaasqoogovosH HOUND pOKHdOGGCNNG 15 
Ventilation, pumping and drainage.................... Q2 
Anchor and cable-handling appliances................. 35 
Boat and coal-handling and warping and towing gear. T15 
MASS BiaGl GDS ssoocs00ccg00d00t00090000000005000K000 75 
Miscellaneous allowance, including hand rails, air ports, 
GoonskanGasmallehatchucoviersmetGaenreneercieiererica 48 
otalehallerittin osetia cinch ster erscarRersers ste 380 
Sicaiin SAMAOSTIMNES WSAIMIS 600000000000800000000000000 1,220 
IRGSERS Tieeal TWA osodsooogocscndadsooacdDboSuG0g000 100 
Equipment, including anchors, chain, power plant, etc... 160 
Outfit and stores, including ladders, boats, furniture, 
cooperage and blocks and ship’s complement...... 180 
MERSIN cove cdc genooucmarpoooshpoontoomcoadn cou adorn 110 
Total displacement without bunker or cargo coal... 6,700 
Bibb COMI 46.5 od ocbasomec onde oo mdduc omoee abn patee ca 2,000 
(CAEEXO). ac: o'o.dd0 6’ pido GLO NO HERO Cr Cin DIO UE OTIC ee icra 10,500 
ACLU cic wotstonos moeoe Aono ag oe aot Booenoomnao set 19,200 


MODERN TORPEDO BOAT DESTROYERS. 


In general, as in battleship design, the tendency in torpedo 
boat destroyers is in the direction of higher speeds and larger 
displacements. While the early torpedo boat was intended for 
intermittent attack with a very limited cruising radius, the 
present day destroyer is a ship possessed of sea-going qualities, 
and by virtue of its speed has both defensive and offensive 
powers. 

Features which characterize the new type of destroyers are 
found principally to be due to engineering innovations involy- 
ing the machinery for motive power and the boilers for the 
generation of steam. While the earlier torpedo boats generally 
had only one screw, driven by reciprocating engines and loco- 
motive boilers, and a speed of 22 to 23 knots, we find the 
present-day destroyer, fitted with two, three and even four 
screws on as many shafts driven by steam turbines with water- 
tube boilers fitted for oil burning and speeds from 30 to 33 
knots. In fact, one may readily admit that to the introduction 
of these engineering features the high-speed destroyer owes its 
existence. 

The armament in early torpedo boats consisted of two 
deck tubes, generally one bow tube and some 3-pounders. 
Present-day destroyers have three torpedo tubes, four on some 
Japanese boats, 3-inch and 4-inch guns, together with smaller 
arms. The bow tube is now dispensed with. 

A very considerable advantage both in operation and for the 
purpose of further increasing the cruising radius, as well as 
to render a much longer run at full speed possible without 
cleaning fires (in fact as long as the fuel lasts), has. resulted 
from the use of oil fuel instead of coal. While it is true that 
the partial protection afforded by the side coal bunkers is 
practically forfeited the best tacticians do not consider that this 
feature involves serious disadvantages. Were it possible to 
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foresee a sufficiency of oil fuel supply, at economical prices, 
no doubt exists at all, but what this system would be almost 
universally introduced not only for warships but for all ships 
intended for high-class service. No nation is so fortunately 
situated, except possibly Russia, with regard to oil resources, 
as is the United States. 

The foregoing features, taken together with further im- 
provements to render the turbine highly economical at even 
low-cruising speeds, as for instance is now being contemplated 
by some of the first naval powers by the introduction of trans- 
mission drives, will render the modern destroyer a ship of a 
very perfect type mechanically. 

That the destroyer of to-day is designed for the purpose of 
following the fleet is evidenced by construction such as to 
increase sea-going qualities as well as size, securing comfort- 
able and habitable quarters for officers and crew. These fea- 
tures in a large degree seem to dominate in the building of 
destroyers of to-day; no protection to any part of either hull 
or machinery has as yet been resorted to. 

England possesses to-day about 140 destroyers of from 250 
to 600 tons displacement, with 3,500 to 9,500 horsepower, giving 
a speed ranging between 25%4 to 30 knots; six of about 850 
tons, with 33 knots speed and 14,000 horsepower; six of from 
950 to 1,000 tons displacement of 33 knots and 15,500 horse- 
power, and one, the Swift, of 1,800 tons and 30,000 horsepower 
of about 35 knots. Besides the foregoing, contracts have been 
given recently for twenty others of 770 tons displacement, 
14,000 horsepower and a speed of 2734 knots. All of the latter 
have steam turbines and are fitted for burning oil. 

Germany has completed and has under construction about 
102 destroyers in size ranging between 300 and 680 tons with 
speeds as high as 30 knots. Those now under construction are 
616 tons displacement, 10,500 horsepower and 30 knots speed, 
and are equipped with steam turbines of Parsons, Curtis, Zoelly 
and Melms Pfenninger type. The German torpedo boat de- 
stroyers are designated by letters and numbers in combination, 
for instance, S-138, the letter being the initial of the 
builders’s name; thus S stands for Schichau, G for Germania, 
V for Vulcan, ete. 
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France owns about eighty ships of the destroyer type of 
various sizes. The earlier ones range in size from 300 to 425 
tons, with from 26 to 30 knots speed, the later are from 700 
to 750 tons with speeds up to 31% knots. Some of the recent 
French destroyers have been fitted with types of machinery of 
widely differing nature. Thus the Hussard, Spahi and Cara- 
binier have reciprocating engines, the Chasseur has Parsons 
turbines, the Voltigeur a reciprocating engine and two Rateau 
turbines and the Tirailleur has reciprocating engines and tur- 
bines of the De Laval type by Brequet. Boilers are either 
Normand, Du Temple or Guyot. 

Japan has about 60 destroyers all told. In size they range 
between 300 and 425 tons displacement, with speeds between 26 
and 31 knots. Some later additions are of 1,100 tons displace- 
ment and 33 knots speed. 

The United States does not compare favorably as regards 
numbers with other first-naval powers. Up to date there are 
completed twenty-one destroyers, while fifteen are under con- 
struction and six others have been authorized by the enactment 
into law of the last naval appropriation bill. The table at the 
bottom of the page gives the particulars of destroyers com- 
pleted and under construction for the United States navy. 


HULL CONSTRUCTION. 


The material used in torpedo boat destroyers must be, of 
necessity, the very best. High-tensile steel of about 75,000 
pounds tensile strength is used in everything about the hull 
except for liners and hatch casings. The material for the 
rivets is also of the same high grade. 

All steel material below the main deck sheer strakes is gal- 
vanized, including the outside shell plating, vertical center keel, 
longitudinals, frames and reverse bars, floor plates, bulkheads 
and stringers. The inside of the oil fuel tanks, when such are 
fitted, is, however, not galvanized, as liquid fuel in itself is a 
preservative for steel. The galvanizing is done by the hot 
method, and before each member is placed in position and 
riveted. 

While the arrangement of compartments and decks differs 
for different-service, the customary deck arrangements com- 


TORPEDO BOAT DESTROYERS COMPLETED AND UNDER CONSTRUCTION FOR THE UNITED STATES NAVY, 


= : : ae Trial and Estimated Estimated 
Name of Ship. By,Whom? Built. Type of Engine. Number and Type Designed and Trial and Trial 
of Boiler. Displacement. Horsepower. Speed. 
Bainbridge... The Neafy & Levy S. & E. B. Co.| Twin screw, reciprocating... .| 4 Thornycroft, old type... 452 trial 8,000 estimated} 28.45 trial 
Barry... ... The Neafy & Tey S. & E. B. Co.| Twin screw, reciprocating.....| 4 Thornycroft, old type...| 462 trial 8,000 estimated] 28.12 trial 
Chauncey... . The Neafy & eu Ss. & ES B. Co.| Twin screw reciprocating.....| 4 Thornycroft, old type... 460 trial 8,000 estimated| 28. 64 trial 
Dales Wm. R. Trigg Co.. Twin screw, reciprocating... ..| 4 Thornycroft, old type... 457 trial 8,000 estimated} 28.00 trial 
Decatur Wm. R. Trigg Co.. Twin screw, reciprocating... ..| 4 Thornycroft, old type... 450 trial 8,000 estimated) 28.1 trial 
Hlopkins...... Harland & Hollingsworth. . Twin screw, reciprocating... ..| 4 Thornycroft, old type... 467 trial 8,000 estimated) 29.02 trial 
JET o5 50.000 Harland & Hollingsworth. . Twin screw, reciprocating.....| 4 Thornycroft, old type... 440 trial 8,000 estimated! 28.03 trial 
Lawrence. . Fore River Shipbuilding Cee Twin screw, reciprocating.....| 4 Fore River? so cejssitetee 412 trial 8,000 estimated! 28.5 trial 
Macdonnough .. Fore River sripbulding Ce ......| Twin screw, reciprocating.....| 4 Fore River............ 405 trial 8,000 estimated! 28.03 trial 
Paul Jones... Union Iron Works. . .......| Twin screw, reciprocating.....] 4 Thornycroft, old type... 476 trial 8,000 estimated! 28.91 trial 
JRE Mooe oc oc Union Iron Works. . Twin screw, reciprocating.....| 4 Thornycroft, old type... 476 trial 7,950 actual 28.32 trial , 
Preble Union Iron Works. . ‘ Twin screw, reciprocating.....| 4 Thornycroft, old type... 475 trial 7,370 actual 28.08 trial 
Stewart... . Gas Engine & Power Co.. Twin screw, reciprocating.....| 4 Seabury.. at 439 trial 8,000 estimated| 29.7 trial 
Truxton. .. Maryland Steel Co.. ....-.+.| Twin screw, reciprocating.....| 4 Thornycroft, old. type. se 486 trial 8,300 actual 29 58 trial 
Whipple... Maryland Steel Come eeteeae onl itwin screw, reciprocating.....| 4 Thornycroft, old type... 481 trial 8,300 actual 28.24 trial 
Worden.. . Maryland Steel Co...............| Twin screw, reciprocating... 4 Thornycroft, old type... 476 trial 8,300 actual 29 .86 trial 
Lamson... .. Wm. Cramp & Sons..............| Triple screw, Parsons turbines.| 4 Mosher........-:...-. 700 designed 10,000 estimated} 28.00 estimated 
STDs 06-06 bc Wm. Cramp & Sons,.............| Triple screw, Parsons turbines.| 4 Mosher.............-. 716 designed 10,362 estimated] 28.35 trial 
Mayrant. . O| Wm. Cramp & Sons..............| Twin screw, ’Zoelly turbines...| 4 White-Forster.......... 700 designed 13,000 designed | 29.5 estimated 
Warrington.....0| Wm. Cramp & Sons..............| Twin screw, Zoelly turbines...| 4 White-Forster.......... 700 designed 13,000 designed | 29.5 estimated 
Patterson.......O Wy m. Cramp & Sons.. .........| Triple screw, Parsons turbines.| 4 White-Forster.. we 700 designed 12,000 designed | 29.5 estimated 
Ammen........©| N. Y. Shipbuilding Com a ‘Triple screw, Parsons turbines.| 4 Thornycroft, new type... 742 designed 12,000 designed | 29.5 estimated 
McCall... ) N Y. Shipbuilding Co............!s!Triple screw, Parsons turbines.| 4 Thornycroft, new type. . 742 designed 12,000 designed | 29.5 estimated 
Burrows... . QO} N. Y. Shipbuilding Co............| Triple screw, Parsons turbines.| 4 Thornycroft, new type.. 742 designed 12,000 designed | 29.5 estimated 
Preston..........| N.Y. Shipbuilding Co............| Triple screw, Parsons turbines.| 4 eaHOEny Ott, new BiyPe 719 trial 10,918 actual 29.17 trial 
Walke.........O]| Fore River Shipbuilding Co... .. || Lwin screw, Curtis turbines...| 4 Yarrow. . ; a0 742 designed 10,500 designed | 29.5 estimated 
Sterret.........Q| Fore River Shipbuilding Co....... Twin screw, Curtis turbines...| 4 Yarrow.. ah 742 designed 10,500 designed | 29.5 estimated 
Perkins........O| Fore River Spedding C Co.......| Twin screw, Curtis turbines...| 4 Yarrow............... 742 designed 10,500 designed | 29.5 estimated 
Reid.............| Bath Iron Works.. .......| Triple screw, Parsons turbines.| 4 Normand............. 690 trial 12,421 trial 31.82 trial 
Flusser..........| Bath Iron Works.. .........| Triple screw, Parsons turbines.| 4 Normand............. 686 trial 11,541 trial 30.41 trial 
Paulding,.......©}|| Bath Iron\Workss.e sess. eee ee Triple screw, Parsons turbines.| 4 Normand............. 740 designed 12,000 estimated| 29.5 estimated 
Drayion enn © |p bathelroneyWOorksmereiniteieiiies Triple screw, Parsons turbines.| 4 Normand............. 740 designed 12,000 estimated} 29.5 estimated 
Trippe.........©]| Bath Iron Works... -:...... ..| Triple screw, Parsons turbines.| 4 Normand. . of 740 designed 12,000 estimated] 29.5 estimated 
Monaghan......0| Newport N.S. & D. D. Co... .| Triple screw, Parsons turbines.| 4 Thornycroft, new type.. 740 designed 12,000 estimated] 29.5 estimated 
Roe............0} Newport N. S. & D. D. Co.......| Triple screw, Parsons turbines.| 4 Thornycroft, new type. . 740 designed 12, 000 estimated} 29.5 estimated 
Terry..........O} Newport N.S. & D. D. Co.......| Triple screw, Parsons turbines.| 4 Thornycroft, new type. . 740 designed 12, 000 estimated] 29.5 estimated 
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prise main deck, berth deck and forecastle deck. The berth 
deck is flat, while the main deck is built with a crown, amount- 
ing to % inch per foot of beam. The forecastle is constructed 
-with the usual flare forward. The principal compartments, 
such as the engine and boiler rooms, coal bunkers or oil fuel 
tanks, are below the main deck. Living quarters for the officers 
are placed either forward or aft, being arranged forward under 
the forecastle in the latest American destroyers. The quarters 
consist of the wardroom, the commanding officer’s stateroom, 
chief petty officers and petty officers’ rooms, officers’ lavatory 
and water closets, crew’s quarters and wash rooms and water 
closets, galley, pantries and store rooms. ; 
Compartments and tanks are provided with air ducts for 
ventilation, the water-tight and oil-tight work having to pass 
well-defined tests both under water and air pressure. 
Forward under the forecastle deck are the lamp room, paint 
and oil room and windlass engine space. Under the main deck 
are provided hold, torpedo warhead room, handling rooms and 
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PUMPING, DRAINAGE AND FLOODING SYSTEMS. 


In general these include the fire system, sanitary system, 
fresh-water system, drainage and flooding systems. The sani- 
tary system connects with the fire main and supplies the water 
closets, wash rooms and galley. The fresh-water system con- 
sists of fresh-water tanks having direct connection to the dis- 
tiller fresh-water pump. A hand pump suction leads from this 
tank with a discharge to the gravity tank, which is placed high 
up in the ship, supplying the galley and the drinking faucets. 
The fire system consists of a continuous pipe about 3 inches 
diameter leading under the deck beams of the engine and 
boiler rooms, connecting with the fire and bilge pumps in the 
ship, with risers along its length at suitable places. 

The drainage of the engine and boiler rooms is done by 
direct connections to bilge pumps. Other compartments are 
drained either by permanent connections to the bilge pump 
manifold or by using temporary hose connections. The fore 
and after peaks have sluice valves, and drain into adjoining 
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GENERAL ARRANGEMENT OF A MODERN TORPEDO BOAT DESTROYER. 


magazines. On top of the forecastle deck is the pilot house. 
The wireless telegraph operating room is located convenient to 
the pilot house. Besides the foregoing compartments there are 
chain lockers, trimming tanks, reserve feed-water tanks and 
fresh-water tanks. On the man deck are placed the ship boats, 
usually two whale boats and a dory, torpedo tubes, guns, the 
blower vent tubes and the smoke pipes. 

The deck machinery consists of windlass, anchor, boat and 
torpedo cranes, a steam steering engine located in the pilot 
house. There is usually also a hand-steering apparatus aft 
on the main deck. Complete sets of draft gages with outside 
connections and glass tubes are fitted within the ship. 


ELECTRIC -~-LIGHT PLANT. 


This consists of one or two generating sets (of about 
5-kilowatt capacity each, 125 volts at the terminals). There is 
one (1 kilowatt) motor generator for the wireless outfit, a set 
of ship’s running lights (combined oil and electric) and a 
number of electric fans of 1/12 horsepower each. The tele- 
phone service consists of two independent systems. The gen- 
erating sets are operated with a normal pressure of 200 pounds 
per square inch gage and 25 inches vacuum. The generator is 
direct-current compound wound. The switchboard is placed 
in the engine room for the control of the electric installation, 
with ammeters and voltmeters, lamp ground detector and field 
regulator. 


compartments. All tanks, cofferdams and compartments in- 
tended for trimming purposes are supplied with the usual 
arrangement of sounding pipes and air escape tubes. All holds, 
water closets, magazines, tanks and other closed compartments 
are ventilated by properly arranged vent pipes, ducts or hatches. 
The engine and boiler rooms are drained by direct connections 
to the fire and bilge pumps placed in said compartments, and 
the suction ends of the piping enclosed in strainers draw from 
the lowest available space. Pipes and pockets in any part of the 
machinery where condensed steam may accumulate are pro- 
vided with drains, discharging through traps either to the feed 
tank or condensers. Drains from the turbines have no traps, 
but lead direct to either the main condensers, bilge or the tur- 
bine exhaust. In cases of emergency the magazines and war- 
head rooms may be flooded through specially fitted flood pipes. 
The trimming tanks, both forward and aft, may be flooded 
by connections to the fire main. 


HEATING PLANT. 


The steam heating system is worked under a pressure of 
about 50 pounds gage, and is arranged in independent circuits 
with steam connection from the main or auxiliary steam line. 
About 1 square foot of heating surface is provided for each 
125 cubic feet of space to be heated. The drain from the dis- 
charge coils connects, by means of a trap, to the feed tank. 
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REFRIGERATING PLANT. 


Ice-making machinery is not usually provided in destroyers, 
but built-in ice chests and refrigerators are furnished separately 
in the spaces allotted for officers and crews. 


COMPRESSED AIR SYSTEMS. 


An.air compressor and accumulator for charging torpedoes 
is placed in the engine room. It connects with the pneumatic 
main, which runs through the machinery space. The purposes 
served are for the running of pneumatic tools, blowing soot 
from the boiler tubes and for operating the oil-fuel service 
pumps while getting up steam. The air pipes and accumulators 
are tested to a pressure of 3,000 pounds per square inch by 
charging with the air compressor running. 


EVAPORATING AND DISTILLING PLANT. 


The number and size of evaporators and distillers are deter- 
mined by the quantity of water required, and are figured on a 
basis of .6 square foot of heating surface for each gallon of 
water to be evaporated and about .4 square foot of cooling 
surface for each gallon of water to be distilled per hour. 
Steam to evaporators is taken from the auxiliary steam pipe 
and the feed from the distiller circulating water discharge. In 
the latest American destroyers the evaporators are required to 
evaporate 3,000 gallons of water per twenty-four hours and the 
distillers 1,000 gallons for the same time. 


FUEL-OIL SUPPLY AND SERVICE SYSTEM. 


In ships fitted for burning oil, fuel-oil storage tanks are 
placed below the main deck, one or more forward of the boiler 
room, from which they are separated by a cofferdam, and 
another aft of the engine room. They are divided into com- 
partments by flats and bulkheads, each with an independent 
suction surrounded by a steam coil and strainer. The suction 
connects to a valve whose steam is acted upon by a float in the 
tank, which shuts the valve when the tank is filled to the 
proper level. Amidships and abreast of the boilers are located, 
low down, the settling tanks, divided into separate tanks by the 
boiler room bulkheads. Those on the port side are connected 
to the starboard tanks by means of cross connecting pipes, thus 
obviating independent suctions, the latter being arranged for 
only on one side of the ship. The settling tanks have gage 
glasses showing the oil level. The storage tanks are arranged 
with air escape pipes, sounding pipes and steaming-out con- 
nections. There is one fuel-oil supply pump for each boiler 
room, together with service pumps in duplicate. The suction 
piping to the oil supply pumps is arranged so that either pump 
may draw from any storage tank and to discharge to either 
settling tank. The steam connection to these pumps is con- 
trolled by a chronometer valve, which, by a system of links 
and floats in the settling tanks, closes the steam connection to 
the pump when the settling tanks are filled to the working 
level. The steam to the heating coils is taken from the 
auxiliary steam line. All suction and discharge pipes are made 
of large diameters so as to admit of low oil velocities. 


MACHINERY INSTALLATION. 


The destroyers now building, as well as those constructed 
within the last four or five years, both for the British and 
American navies, are generally equipped with steam turbines 
for the propelling machinery in one single compartment. Those 
of British design all have Parsons except three, contracted for 
by Messrs. Brown & Company, of Glasgow, which will have 
Curtis. In the United States navy fifteen destroyers have Per- 
sons, three Curtis and two Zoelly turbines. The latter two 
types have not yet been tried. With Parsons turbines three 
shafts are commonly used, with Curtis and Zoelly two shafts. 
The steam pressure at the turbine valve chest with Parsons 
turbines is about 220 pounds gage and 250 pounds gage with 
Curtis and Zoelly. No superheat is used in either. The 
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average revolutions per minute with the former at full speed 
are about 800, while from 600 to 650 is estimated for the latter. 
Separate cruising turbines are usually installed with Parsons 
arrangements, and when maneuvering only the low-pressure’ 
turbines are used, which also contain the astern units. The 
operating platform is arranged forward with stop and operating 
valves located on the forward engine-room bulkhead. 

The condensing apparatus consists of two condensers, two 
ordinary air pumps and a large circulating pump for each con- 
denser. Modifications to this arrangement will be found in 
some destroyers where augmentors are fitted to increase the 
vacuum, and in lieu of independent circulating pumps scoop 
injection with a small auxiliary circulator on each condenser 
injection pipe. In the case of the Voltigeur, a French de- 
stroyer, fitted with a reciprocating engine and two turbines, 
there are three condensers, one for the engine and one for each 
turbine. ; 

The condensers have either straight tubes, the ends having 
packings screwed up with ferrules, or are bent, together with 
the body of the condenser, to a certain radius with the tube 
ends expanded in the tube sheets. This latter system has the 
advantage of lightness. 

The feed system is sometimes arranged with main feed 
pumps in the engine room, while the auxiliary feed pumps are 
placed in the fire room, or with one main and auxiliary feed 
pump placed in each fire room, both systems having their ad- 
vocates. The pumps draw from the feed tank, and also have a 
suction connection from the channel way and discharge 
through the feed heaters into the boilers. All feed pipes are 
copper. The main steam pipes are run in independent circuits, 
with cross connections, connecting two boilers each to stop 
valves on the forward engine-room bulkhead. Connections are 
here made to the turbines through the steam strainer. Expan- 
sion joints, or large bends, are provided at all necessary places 
in order to counteract the effects of expansion taking place in 


‘the rather heavy and inflexible steel pipes now universally 


used. 

Auxiliary steam piping supplies all the auxiliary machinery, 
and connection:is made direct to it from the main line. 

The lubricating system, both for main and auxiliary ma- 
chinery, among the latter especially for the blowers, is of great 
importance. The. main turbines always have an independent 
system consisting of two separate oil pumps, one or two oil 
coolers with circulating pump, oil drainage tank and tempera- 
ture-reading station. The air cooler is either of the surface 
condenser type or the film type. In the former the water cir- 
culates four times between the tubes, between inlet and outlet, 
in opposite direction to the oil, which goes through the tubes. 
In the film type the oil is forced to take a circular motion, due 
to the spiral shape given the pipes, the water circulating twice 
over the oil in any one circuit. The cooler is placed high up, 
forming a gravity tank, whence the oil issues direct into the 
supply pipe system. Having passed all the oiling stations 
(bearings) the oil returns through the oil drainage system back 
to the oil drain tank, which is placed as low down in the ship 
as possible. The oil pressure in the discharge pipe is about 10 
pounds. Each oil discharge pipe leading to the respective 
bearings is furnished with cock and coupling for disconnecting 
and overhauling. Sight glasses are provided to observe the 
flow, and thermometers to ascertain the temperature. A 
strainer is placed in the pump suction chest. The pipes are 
made of copper and are of large sizes. ~ 


BOILERS. 


The type of watertube boiler used in destroyer installations is 
the so-called “small diameter tube” type, which is generally 
taken to mean a boiler having generating tubes less than 1% 
inches in diameter. Among this type we find boilers known, 
under the following names: Yarrow, Thornycroft, Schultz, 
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Normand, White-Forster, Mosher, Du Temple, Guyot, 
Schichau, and probably some others of more or less worth. 

There are usually two boiler compartments with two boilers 
in each compartment. The number of smokestacks varies, and 
is usually with the Normand boiler, one for each boiler. With 
other types either two or three smokestacks. Since fairly 
economical (40 to 50 pounds steam per horsepower) small- 
powered steam turbines have been placed on the market, their 
use seems favored for destroyer work by many builders to 
drive the blowers. Each blower, two for each boiler room, 
connects, through an independent vent on the main deck, with 
the outside. 

When oil fuel is used the grate is dispensed with, but the 
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with weights balanced and with blade surfaces planed or other- 
wise finished. 
ECONOMY RESULTS. 

At full speed the steam consumption per horsepower-hour 
in destroyers with steam turbines is superior to that obtained 
with reciprocating engines, the reverse being the case at re- 
duced speeds. Under the former conditions 14 pounds steam 
per shaft-horsepower is a good, average result. or from 1.5 to 
1.6 pounds of coal per shaft-horsepower developed, giving an 
average of 3.6 knots run per ton of coal. At one-tenth power 
the corresponding figures are about 23 pounds of steam per 
shaft horsepower hour, 28 pounds coal and 10.8 knots run per 
ton of coal. 


FIG. 1.—NEW STEAMSHIP 


ALABAMA 


boiler is otherwise designed and built in the same manner as 
for coal, except that firebrick takes the place of ashpans. 

The oil fuel systems as used in American and British de- 
stroyers operate by mechanical atomization of the oil under 
high pressure (150 to 300 pounds per square inch), the neces- 
sary air for combustion being supplied by the forced-draft 
blowers. 

There are installed as parts of an oil-burning system light 
service oil pumps for pumping oil from the oil fuel tanks to 
the settling tanks abreast of the boilers. Two fuel-oil pressure 
pumps, which draw from the settling tanks and discharge 
through the oil heaters, the oil being here heated to near flash 
point (200 to 230 degrees F.), to the burners in which the oil 
is mechanically atomized and mixed with air for combustion. 

The revolutions of turbine blowers are from 1,000 to 1,500, 
and the air pressure in the fire rooms ranges between 3 and 5 
inches of water. The boiler pressures run as high as 265 
pounds gage. The evaporation per square foot of heating 
surface in good boilers may be as high as 12%4 pounds of water 
per square foot of heating surface from and at 212 degrees F. 
and 13% pounds per pound of fuel. 


SHAFTING AND PROPELLERS. 


The shafting is made of high-grade steel with a tensile 
strength of about 80,000 pounds per square inch and is made 
hollow. The bearings are water-cooled and have forced 
lubrication. 

Propellers are made of manganese bronze or Monel metal, 


OF THE GOODRICH TRANSIT COMPANY. 


IMPROVEMENTS IN THE WELIN QUADRANT DAVIT. 


About three weeks ago the new steamship Alabama, of the 
Goodrich Transit Co., was put into commission, and is now 
in regular service on the Great Lakes. This new steamer will 
be fully described in a future issue, but in this article it is our 
intention to bring to the notice of our readers her equipment 
for safeguarding the lives of her passengers. The Alabama © 
carries twelve metallic lifeboats, of the standard Lane & De 
Groot type; these are equipped with Mills releasing gear, and 
are operated under twelve sets of Welin quadrant davits. The 
accompanying illustrations show the simplicity of these davits 
and the compact mechanism. It is doubtful whether so many 
boats could have been placed in such a relatively small space 
without the use of this device, and yet considerably more longi- 
tudinal space might have been saved by the use of double 
frames between boats; however, the designers of the Alabama 
doubtless had reasons for not taking advantage of the double- 
frame arrangement. 

The davits on the Alabama are of the regular Welin type, 
with the addition of lowering drums, which are plainly shown 
in Figs. 2 and 3. As can be seen, each fall is rolled-on a drum, 
and the two drums required for each boat are keyed to.one 
shaft and controlled by a friction band, which enables one man 
to lower both ends of the boat simultaneously. When hoisting 
the boats the falls can be rolled up independently—one drum at 
a time, if desired—to suit conditions. Ordinary manila falls 
can be used with these drums, but it is preferable to have them 


-4 


re 


Se eee 


= 


| 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
T 
I 
i] 
H 


SSS SS SSE 


£ 


International Marine Engineering 


AuGuSsT, I9QIo. 


C.L. of Handle 


FIG 2.—WELIN QUADRANT DAVIT, WITH LOWERING DEVICE, SHOWING ARRANGEMENT OF DRUMS AND LEAD OF FALLS. 


of durable wire rope, for the reason*that they will not require 
as large a drum. 

For some time past the question has been agitated of having 
—eyen with the most up-to-date boat-launching apparatus— 
some means for lowering both ends of a lifeboat simultan- 
eously, by a mechanical,device, and for this reason numerous 
patent applications have been made and patents issued with a 


FIG. 3.—VIEW SHOWING BOAT-LOWERING DEVICE ATTACHED TO WELIN 
QUADRANT DAVIT ON SS. ALABAMA. 


view to covering this particular object. Comparatively few of 
the devices patented have real practical value, however, and 
the Goodrich Transit Company has apparently chosen the 
simplest and most efficient way of accomplishing the desired 
result, particularly when used in connection with tried and 
well-known apparatus like the Welin quadrant davits. 

It is interesting to note that the Alabama is the first vessel 
on the Great Lakes to be entirely fitted out with these modern 
davits, as heretofore they have been applied principally on 
ocean-going passenger . ships, where danger seems more 
imminent, and on such vessels as harbor tugs, revenue cutters, 
cable ships, etc., where it is imperative to be able to lower a 
boat quickly and under all conditions for working purposes. 
From the large list of marine disasters on the Great Lakes, 
however, it is evident that the need for modern life-saving ap- 
pliances is just as great there as on the ocean, and therefore 
any movement to use every precaution for preventing loss of 
life is much to be commended. 

The Alabama is also equipped with a modern type of life 
preserver. She carries 2,000 of the so-called A-B-C belts, 
which are made of a very light tropical wood instead of. cork. 
This material, it is claimed, cannot crumble and deteriorate as 
does the latter, and the impervious: composition with which the 
wood is covered keeps it always buoyant, no matter how damp 
the atmosphere. Furthermore, a vessel can carry one-third 
again as many of the A-B-C belts in the same stowage .space 
as for ordinary belts, because they are one-third lighter and 
smaller than the ordinary belts. 

Among the latest installations of Welin quadrant davits 
ordered in Europe are the equipments for the Titanic and 
Olympic, the gigantic White Star liners now building. These 
vessels will be fitted with the double-acting quadrant davits. | 
Each vessel will carry sixteen sets of these davits, and this 
provides for the handling of thirty-two lifeboats, each over 
30 feet long, as with this style of davit two boats can be car- 
ried under each set. The advantages of this modification in 
the Welin davits, 7. e., the double quadrant, is so apparent that 
it scarcely requires comment. On the basis of this design 
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the British Board of Trade made a new ruling regarding the 
carrying of two boats under one set of davits, and when so 
conservative a body as the British Board of Trade takes such 
action in a matter of this kind there is no doubt but that other 
nations will soon follow their lead, especially as the advan- 
tages of the concession are undoubtedly great. In the first 
place more lifeboats can be carried on a ship; second, the cost 
of installation is reduced, and, third, the reduction in weight 
is considerable, amounting to something like 30 percent. Then 
there is the possibility of improving the whole deck arrangement 
by clearing the more valuable sections of the deck and shift- 
ing the boats elsewhere, where free space is of less importance. 
We think it is safe to predict that there will be a little revolu- 
tion in davit equipment on some of the older ocean passenger 
steamers as soon as the new White Star boats are in com- 
mission, or even sooner, as many lines abroad are already con- 
sidering alterations in their boat decks on certain of their old 
ships, with a view to gaining promenade space. In such cases 
the concession by the British Board of Trade, above referred 
to, naturally proves of immense assistance. 

It has often been asked whether the Welin quadrant dayits 
have actually been the means of saving lives, and in this con- 
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1,118,587 tons gross under construction in the United Kingdom 
at the close of the quarter ended June 30, 1910. The tonnage 
now under construction is about 61,000 tons more than that 
which was in hand at the end of last quarter, and exceeds by 
nearly 373,000 tons the total building twelve months ago. The 
figures of the warship tonnage now being built (378,523 tons 
displacement) are the largest reported since June, 1901. 


Rulings of the Office of the Supervising Inspector=General 
of the United States Steamboat Inspection Service. 


That part of section 19, rule 11, relating to reinforcing holes 
exceeding 6 inches in diameter cut in boilers for pipe con- 
nections, manhole and handhole plates, it has been held “that 
the reinforcing ring referred to must be of iron or steel plate, 
and the flange of a cast steel valve or fitting would not be a 
proper reinforcement for such holes under the rules and sec- 
tion referred to, except on boilers carrying 75 pounds or less 
steam, when the flange of a stop valve of sufficient thickness 
may be used as a reinforcement of such opening.” 

The matter of whether a steam dredge drawn to the shore 
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FIG. 4.—ARRANGEMENT OF BOATS ON NEW WHITE STAR LINERS OLYMPIC AND TITANIC, 


nection the following story may be of interest: The Star of 
Japan was wrecked on the West Coast of Africa some time 
ago. Two of her lifeboats were provided with Welin davits, 
and the two remaining ones were slung from the ordinary type. 
In the captain’s report of the catastrophe it was made quite 
clear that not only had the latter proved useless under the 
adverse circumstances prevailing at the time, but also that the 
saving of every soul on board was due to the efficiency of the 
Welin davits. The owner of the vessel, the late Mr. Corry, of 
London, emphatically asserted that henceforth no other type 
of davit should be fitted to his ships. The next order received 
by the Welin people was only for three sets, however, while 
it was known that the ship would carry four boats, and upon 
inquiring into the cause for this discrepancy, the Welin 
Company’s representative learned that one set had been fished 
out from the wreck, brought home, and would now be re- 
fitted to the new steamer—the Star of Canada. The Welin 
Company is arranging to fit a suitable memorial plate to that 
particular set of davits. 

Here is an instance, therefore, where the Welin davits have 
saved the lives of an entire ship’s crew, and when we consider 
the innumerable marine disasters and the thousands of lives 
lost owing to “inability to launch the boats on one side of the 
ship,” or, in other words, inefficiency of the boat-launching 
devices, the moral obligation of vessel owners to provide. for 
the safety of their passengers and crews is clearly pointed out. 


Lloyd’s Register Shipbuilding Returns. 


From the returns compiled by Lloyd’s Register of Shipping 
it appears that, excluding warships, there were 304 vessels of 


by the use of a steam windlass on the dredge, said dredge 
having neither a propeller or water-wheel or a helm, is subject 
to the inspection of this service, this office has held that 
dredges stich as described above are not subject to inspection. 


It has been decided by the United States Navy Department 
to convert the Arethusa into an oil-fuel ship, and this work is 
being done at the Norfolk navy yard. The vessel will carry 
about 4,000 tons of liquid fuel and will be of use in connection 
with the oil-burning torpedo boat destroyers now in service 
and others of that type destined shortly to be commissioned. 


The Attorney-General of the United States has rendered 
an opinion concerning the effect of the clause in the naval 
appropriation act of June 24, applying the so-called eight-hour 
law of 1892 to the contracts for the construction of the one 
battleship and two fleet colliers which are to be built by con- 
tract, to the effect that “the provision must be construed to 
apply simply to work done upon the vessel itself at the place 
where it is built, and not as applying to the manufacture of 
machinery of other material elsewhere which is to enter into 
the construction of the vessel.” 


Robert H. Laverie was appointed by the administration of 
the Bureau Veritas as chief surveyor for the United States, 
beginning his services June 1, 1910. Mr. Laverie’s headquar- 
ters are at that society’ New York offices, 17 State street, 
where he is prepared to render any services required in his 
capacity as naval architect and marine engineer, either in con- 
nection with classification or private surveys of any description, 
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Te If the armor of a battleship resists the shots fired at 
| it, it is good; if it doesn’t, it’s junk. 


If your tool steel cuts without breaking, and cuts 
well and long, it is good; if it doesn’t, it’s junk. 


If your automobile axle gets a hard whack and stands ! 
it straight, it is good; if it doesn’t, it’s junk. wv 


If the machinery you make or use serves the purpose 
for which it is made, it is good; if it doesn’t, it’s junk. 


| 
| | Are you buying junk? 
| 


Vanadium steel is safety steel. It is the steel that 
Nature pointed out when she put Vanadium in the Swedish 
ores; it is the steel that intelligence has perfected, and the 
steel that has the maximum of desirable qualities without 
complementary defects. 


All tests and trials, from armor plate to engravers’ 
tools prove Vanadium steel the triumph of metallurgy. 
Booklets, photographs, tests, free. 
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COMPARATIVE TRIALS OF AMERICAN SCOUT 
CRUISERS.* 


The board appointed by the Navy Department to carry out 
comparative tests of the main and auxiliary machinery of the 
scout cruisers United States ships Birmingham, Salem and 
Chester has submitted a report, embracing an analysis of the 
results obtained, together with a copy of the data recorded 
during the various tests made. 

The object of the tests was to ascertain and compare the 
steam economy of the three types of propelling machinery fitted 
in the vessels named, the hulls being practically of the same 
model, at various speeds while underway and under as nearly 
as possible identical conditions. In order to make the com- 
parison complete six distinct series of tests were carried out, 
as follows: 

I. Tests of auxiliary machinery (vessel in port). 

II. Boiler evaporative tests (vessel in port). 

III. Standardization runs. Each vessel was standardized 
over the Rockland measured mile course just prior to under- 
taking the (I1V.) steam-consumption tests. As will appear 
later, this involved standardizing the Salem on two different 
occasions, as two series of steam-consumption tests were car- 
ried out. In these trials, moreover, and as well as all other 
(V. and VI.) sea runs, the aim was to load each vessel so that 

* Abstract of report of Board on Comparative Trials of the scout 


cruisers Birmingham, Salem and Chester, by Capt. F. H. Bailey, Com- 
mander Gustay Kaemmerling and Commander W. W. White. 
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the displacement for each trial should be as nearly as could be 
calculated in the beginning, an average of 4,000 tons. | All 
ships were dry-docked prior to standardization and coal-con- 
sumption trials, and the bottoms cleaned and painted. 

IV. Steam-consumption tests of main and auxiliary ma- 
chinery (vessel under way). 

V. Coal-consumption tests of about 1,000, 750 and 2,000 
knots at speeds, respectively, of 10, 15 and 20 knots. 

VI. A full power run of twenty-four hours’ duration. The 
Birmingham was unable to complete this trial on account of a 
defect. which developed in the machinery. This vessel, after 
finishing twelve hours of the test, slowed down and returned to 
port. 


PRINCIPAL HULL DATA. 


The hulls of all vessels, except in minor particulars, are alike. 
Steel is used throughout, and the outside plating generally is 
on the raised and sunken strake system. The frames, spaced 
36 inches apart, are generally of channel section, 6 by 213/16 
by 2 13/16 by 13.3 pounds. 

The outside plating, below the load waterline, consists of 
15-pound plating, reduced to 12-pound at the ends, and of 
12-pound plating elsewhere. Flat keel plates, about 36 inches 
in width, are in two thicknesses; the inner of 17% and the 
outer of 20-pound plate. The vertical keel, about 39 inches in 
depth, is of 15-pound plate. Garboard and sheer strakes are 
17%4 pounds, reduced to 15 pounds at the ends. Nickel-steel 


TABLE I.—SYNOPSIS OF HORSEPOWER, STEAM AND COAL CONSUMPTION. 
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a It is assumed that all the make-up feed was evaporated. 


» Speed of each ship was taken from its standardization speed-rey6lution curve 


¢ Correction was made for ¢ 


he difference in the running of the auxiliaries of these tests and their corresponding steam consumption tests. 
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TABLE II.—SYNOPSIS OF HORSEPOWER NECESSARY TO PROPULSION. 
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« As determined from counter readings at beginning and end of test. 


protection (80-pound plate) of variable width, extends fore 
and aft in wake of engine, boiler and dynamo rooms. 


The weight of hull, including nickel-steel protection, but | 


without machinery, coal, stores, outfit, armament and am- 
munition, etc., is approximately 2,015 tons. Principal dimen- 


sions are: 
Length between perpendiculars, feet... ..-..--.+++++eee eee cree eeee 420 
Length over all, feet and inches........--..--.+-- pau ocoopede 423—2 
Length on L. W. L., feet.....-....---+-++--+-+- 420 
Breadth, molded, feet and inches........-.-- ++ -+2 2-2 sees eer esc es 46—8 
Breadth, extreme, feet and inches... ....-..- +. 0+ -+ee seer errr eee es 47— 03 
Ratio of length to beam.... 2.2... seen ee eee peters 10090000 8.97 
Draft (official contract trial, 3,750 tons displacement), feet and inches. . 16—9 

4,000 tons displacement, feet and inches... ......--.-++-++-+80--% Wi43 

4,710 tons displacement (about fully loaded), feet and inches....... 19—2} 
Displacement per inch at mean draft (16 feet 9 inches), tons......---- 31.07 
Area of midship section (3,750 tons displacement), square feet........ 566 
Area of L. W. L. section (3,750 tons displacement), square feet... .... 12,960 
Wetted surface section (3,750 tons displacement), square feet......-.- 19,900 
Coefficient (at 3,750 tons displacement): 

Veale, oo noo 0005 0b 00 00 00050000 60.80000000 00:90,00000000000090000 40 

TL VWs 1b, BEN Gs00 0 055000000 09 9090900000050 gunaonodoGaC -66 
Coal bunker capacity in tons (43 cubic feet per ton): 

Birmingham... ...---.+ cece cece cere tee te ete ee 1,395.3 

SWGiBoo0c/eob09000 00000000 Rar Pe RIS sesveverarisree aie 1,388.3 

(CYB Po00 0.00 0000 00 00100000060 0000 0000 0008.00 cn0000006000000600 1,407 


MACHINERY INSTALLATIONS. 


The machinery installations of these vessels have been de- 
scribed im previous issues, but the following recapitulation, as 
set forth in the report, may be of interest: The Birmingham 
and Salem are each equipped with twelve boilers of the Fore 
River type; heating surface, 37,992 square feet; grate area, 696 
square feet; ratio, 54.5 to I; steam pressure, 250 pounds. The 
Chester is equipped with Normand boilers; heating surface, 
32,040 square feet; grate area, 696 square feet; ratio 46 to 1; 
steam pressure, 250 pounds. Details of the engines are as 
follows: 

Birmingham.—The engines, which turn the propellers out- 
board, are of the vertical inverted four-cylinder, direct-acting, 
triple-expansion type, with unjacketed cylinders, placed in two 
watertight compartments, and operating twin screws. Each 
engine was designed for an indicated horsepower of 8,000 at 
200 revolutions per minute, with a steamchest pressure of 250 
pounds gage. Beginning forward, the order of the cylin- 
ders is, forward low-pressure, high-pressure, intermediate- 
pressure, and after low-pressure. The forward low-pressure 


0S. H. P.of Birmingham=.94 XI. H. P. 


and high-pressure cranks are opposite, as are the intermediate- 
pressure, and after low-pressure the second pair being at right 
angles with the first. All main valves are of the piston type, 
worked by double-bar Stevenson links.. There is one piston 
valve for the high-pressure and two each for the intermediate- 
pressure and low-pressure cylinders. 

Engine framing is of forged steel, cylindrical.columns, 
trussed by forged-steel stays. All crank, thrust, line and pro- 
peller shafting is hollow, and shafts, piston and connecting 
rods and working parts, generally, are of forged steel. 


CYLINDERS. 
Num berstomea chien gine enenenercneitrrrtiechiieciieciictrrrrelsricirseascrericls 4 
HAP diametersinches tsar eiaatclers aecloeee Lee everetelielereret= 284 
THPydiametersinches tem nieeteieciericiecetsitetisis.s 45 
bales diameter winchester er nicer 62 
A. L. P. diameter, inches...... . 62 


IDHraclio GY HEWON Mowe, ITNSios co's 10 ce oo coe os on bovBondeLdaaooonacoe 6 


Strokerotvallipistons sinchespeereen iene eer tei eienieireilnicrt letter i-l tO. 
PROPELLERS (MANGANESE BRONZE). 

Np e Ot [WHGES..6600000000000000000 0000 0000 00 da00 00H 000000 3 
Diametersteetandsinches mere ereietsieterleicieletsteleretor- 12—6 
Pitch, (as set) mean, feet and inches..............-.--+-+--++--ee 15—3 
Pitch, adjustable, from feet and inches..........................- 14—6 to 16—6 
EME) Os GHA (® FOE Moso oo ca HOD 0090 0p Dh OD OO DOUD DO aNOdOBOO 122 
IND TROT Se WENT HES Go 0g. 05 6000000000900005 0000 00Gn 90000C 40.8 
Areasphelicoidalsquareteetsr eile erie rel iil sie) tere 49.4 
Areamdiskasquarestccteenr err eerie cteriricteiicriesiecisierieisicrrs 122.7 


There is one main condenser in each engine room, cylin- 
drical in form, the important tube data being as follows: 


CONDENSERS. 
INANE OW? HLS. 505040 00600000 000000 soUD boon OoGuDG00DC 4.085 
Diameter (outside), inches. 
SERICKMESS POCA AAG Ee eee rie oie alee oiereietelardsietelenetete No. 16 
Length between tube sheets, feet.............-0- 0000 cece cece cece eee 12 
Spacinea(betweentcenters) mincheste mene iernieltentalettriersiieerst falta! O 
Cooling surface, square feet.......... 8,000 


In the forward engine room there is an auxiliary condenser 
of 600 square feet cooling surface. There is also an auxiliary 
condenser for the dynamo plant, located in the dynamo room, 
having a cooling surface of 200 square feet. 


FEED-WATER HEATERS. 


There is a feed-water heater in each engine room, located on 
the discharge side of the main feed pumps, with 600 square feet 
of heating surface, composed of 679 54-inch tubes. 
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BOILERS. 


It should be particularly noted that the products of com- 
bustion leave at the back of the furnaces, and on their way to 
the uptakes make a double passage across the tubes. In the 
Chester's boilers only a single pass is made by the gases of 
combustion, which enter the tubes near the front of the boiler 
furnaces. 


FORCED-DRAFT BLOWERS. 


The closed fire-room system is used, there being six inde- 
pendent Sturtevant fans installed, two to each boiler compart- 
ment, 66 inches in diameter, 24-inch width at tips of blades, 
of the double inlet type, with 42-inch intakes. Each fan is 
directly driven by a double-acting, two-cylinder, simple, hori- 
zontal engine (6 by 6), with cranks at 180 degrees, the steam 
admission and emission for both cylinders being controlled by 
one piston valve. 

Salem.—The Salem is driven by outboard-turning twin 
screws, the propelling machinery, consisting of two Curtis 
marine reversible impulse turbines, one on each shaft, designed 
to develop 8,000 brake-horsepower, at 350 revolutions per min- 
ute with 250 pounds (gage) steamchest pressure. The ma- 


TABLE III.—TOTAL STEAM CONSUMPTION FOR ALL PURPOSES (EXCLUSIVE OF 
LIFT PUMPS), AT SPEEDS FROM 10 To 25 KNoTS. 


Steam consumption in T- 
Chester's 


Steam used per Bons (pounts). Fie A as 100. 
Chester. Chester. 
Speed. Salem 
Bir- | second Turbines in use iming-| Gra | ‘Turbines in use 
mingham, ‘series). Z haredl ses 
cus Aer | (Rae | SG | ries). 
Six. Five. Four. Six. | Five} Four, 
10 knots. 45, 500 46, 600 73 | 94 93 98 100 
11 knots.. 51,700 53, 600. 73 | 95 91 96 100 
12 knots.. 58, 100 61, 200 73 | 95 89 95 100 
13 knots.. 65,000 69, 200 74 | 96 88 94 100 
14 knots... 72,300 77,700 75 | 96 88 93 100 
15 knots.. 80, 500 87,000 76 | 97 88 93 100 
16 knots.. 89, 500 97,000 78 | 97 90 92 100 
17 knots... 100,300 | 108, 200 97 91 93 100 
18 knots. 111,400} 120,000 82 | 98.5 }...... 93 100 
19 knots 124,500 | 133,500 (9 Tbosood 93 100 | 
20 knots... 138,500 | 148,500 POY |ceced 93 100 
21 knots... 155,000 | 166,500 96 }102 |... 93 100) 


chinery is arranged in two watertight compartments, separated 
by an athwartship bulkhead, the starboard screw being operated 
by the forward turbine. 

Each turbine has a pitch diameter of rotating wheels of 
about 120 inches (center to center of buckets), and for the 
ahead motion consists of seven stages; each wheel is fitted with 
three rows of buckets, except in the first stage, which contains 
four rows. For backing there are two stages, the wheels or 
rotors being mounted on the shaft in the same casing as the 
go-ahead stages. 

Each turbine consists of a cast iron cylindrical shell (for 
strength, cast steel is used in construction of the casing of the 
two first stages), divided by dished cast iron or cast steel dia- 
phragms into separate compartments or stages. The moving 
buckets are mounted on the periphery of separate wheels in 
each stage, and all wheels are secured to and carried by a 
hollow steel shaft extending the length of the turbines. Where 
this shaft passes through the diaphragms, bronze bushings are 
provided, with small clearances, in order to prevent appreciable 
steam leakage from stage to stage, and where the shaft extends 
through the heads carbon-packed gland boxes are fitted to pre- 
vent steam leaking out at the ahead end, or air leaking in at 


the back end. These boxes are supplied with live steam be- 
tween carbon packing, which makes an effective seal against 
air leaking in at the back end, and which, unless checked, 
would cause the vacuum to be lowered. Gland-box packing, 
on the ahead end, is required to withstand the pressure exist- 
ing in the first stage only, in order to prevent steam leakage 
into the engine rooms; and, as this pressure is never excessive, 
under any condition of operation, no serious practical difficulty 
arises in guarding against such leakage. A drain, or “leak 
off,’ from these gland boxes leads to the fourth stage. The 
ahead steamchest contains twenty expanding nozzle openings 
to the first stage wheel, seventeen of which are controlled by 
valves, the three remaining openings being without valves, and 
consequently always open. When in operation, sufficient nozzle 
valves are opened to give the desired speed, the throttle valve 
being left wide open in order to secure full pressure in the 
steamchest. Variation in speed within limits may be made by 
throttle-valve regulation, but usually this is accomplished by 
opening or closing of nozzle valves. 

Steam chests are of separate steel castings attached to each 
turbine-casing head. The astern chest contains the same 
number of nozzles as the ahead chest, but only eight are pro- 


TABLE IV.—STEAM CONSUMPTION OF MAIN ENGINES AND TURBINES ONLY AT 
SPEEDS FROM 10 TO 25 KNOTS. 


Steam consumption tin r- 


See oe Peng mes Conn) Seay Tetenisination 8100. 
Chester. Chester. 
aay Bra Ge 
Leal (evond Turbines in use. ming- ond ‘Turbines in use. 
ries). 
Six. Five. Four. \ Six. | Five. | Four. 
21,600 | 29,900] 24,250} 31,400) 32,300 | 67 | 93| 75} 97] 100 
26, 200 36,100 30, 200 36,900 38,900 | 67 93 78 95 100 
; 42,500 | 45,700 | 68) 94! 79) 93] 100 
Ps 48,800 | 53,000 | 70! 94) 80} 92]| 100 
14 knots... 55,400} 61,000, 71/ 95) 80} 91} 100 
' 15 knots... 62,800} 69,800: 72} 96] 81) 90] 100 
16 knots. 71,400} 78,900; 75) 97| 81] 90] 100 
| 17 knots 81,100} 88,900] 77] 98] 83] 91] 100 
| 18 knots 92,000} 100,000! 80| 99] 92] 92) 100 
19 knots 104,200 | 112,000! 84| 100 93 | 100 
i 20 knots 118,000 | 125,900} 90} 101 94 | 100 
| 21 knots... 133,000 | 141,800} 96] 102 94 | 100 
150.000 | 160,700} 103} 105 93} 100 
gpoacce oad 184,500 | 110) 108 -|--- --| 100 
be concen 218,000} 113] 109° 100 
244,000 |. 107:}--.-.. 100 


vided with valves. 
and speed controlled by throttle valves. 

First-stage nozzles are of the expanding type, for the steam 
in its passage to the first revolving wheel undergoes too great 
a drop in pressure to permit the use of the parallel-flow type, 
which latter is used for all other stages, the drop in pressure 


In maneuvering, nozzle valves are left open 


being much less. Diaphragm plates have openings cast in 
them to allow passage of steam through to the nozzles. 

Drain pipes are fitted between each stage and the succeeding 
one, in order that condensed steam in any stage may pass to 
the next one of lower pressure. The exhaust chamber drains 
to the condenser, and the discharge is assisted by a small steam 
ejector. Generally, however, this ejector is used only in 
getting underway, being closed off when the turbines have as- 
sumed normal working conditions. 


PROPELLERS. 


Prior to the official government acceptance trials of the 
Salem the contractors fitted and tried four different sets of 
propellers. The design which gave the best results (cast 
solid), and which was finally used, has the following principal 
dimensions : : 
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Number of blades.. SAE AGD cond Jaddaono CO bbnotaT OooOmoSeon 3 
Diameter feet and inches.. Pepe catares ava eraystelave stati ates atetepeivtneves 9—6 
Pitch, feet and inches.. methods conuddouooUPaDabaUToctcopencenece 8—84 
TRA, GIETTIAI01 fo [Sein BERR cd Bs CEN CU SE TEE GcBRD DROu aA mame ae 1.09 
Area, projected, square feet............ Rdiodnd cao douO NeDauOODeRoeae 36.8 
Areashelicoidalmsquarenectsenniiminiiiicckicticieaiciieterem trierikrristeritar: 43.7 
IEA, GT's, EGTRRA 59 005000 00 00'00000000000000000000000000500000 70.9 


CONDENSERS. 


Two exhaust pipes connect each main turbine to a-cylin- 
drical, horizontal surface condenser, located in each engine 
room. In connection with each condenser, there is installed 
one Blake vertical dry-air pump, having one steam cylinder 
and one air cylinder, each double acting, operating on the same 
crank with fly-wheel between the two cranks. There is also a 
centrifugal wet vacuum pump for each condenser, of the two- 
stage type, directly connected and driven by a small two-stage 
(27 inch) Curtis turbine. 


Number of tubes (each condenser). . aii SOTO aoe 4,448 
brametenottubes) Cutside) Haleeche Sudatou co COTO OM CO Ra nA cae 

Thickness, B. W. G.. : ee iets No. 16 
Length, feet and inches.. 13—2 
Cooling surface, square feet (each condenser). AG 9,460 

DY AMICIEr GAME HNETS (OD) HANES. 00 00000000000 00 0000000000 000000 42 


There is an auxiliary condenser in the forward engine room 
and a condenser for the dynamo plant, both of which are simi- 
lar in size to those heretofore described for the Birmingham. 


BOILERS, FEED-WATER HEATERS AND BLOWERS. 


The size and location of boilers, feed-water heaters and 
blowers are the same as on the Birmingham. 
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the port inboard by the low-pressure (port) turbine and the 
intermediate-pressure cruising. 

The turbines may be used in any of three ways in pro- 
pelling the vessel: First, for speeds up to about 18 knots all 
six turbines are put in operation, since this combination re- 
sults in a smaller quantity of steam being required than with 
either of the other two combinations. Steam is then admitted 
initially into the high-pressure cruising turbine, exhausts into 
the intermediate-pressure cruising turbine, and from the latter 
splits and is conveyed through separate pipes to each of the 
main high-pressure turbines. From these latter steam is ex- 
hausted into the low-pressure turbines, and finally into the 
condensers. Second, for speeds beyond the capacity of the 
six-turbine combination, and up to about 23 knots, the five- 
turbine combination is used. Steam is admitted initially to the 
intermediate-pressure cruising turbine, passing thence to the 
two main high-pressure turbines, and from each of them to 
the connected low-pressure turbine. The high-pressure cruis- 
ing turbine revolves idly in a vacuum. Third, for highest speed 
only the four main turbines are used, steam being admitted 
initially to each main high-pressure turbine, exhausted into the 
low-pressures, and then into the condensers. Both cruising 
turbines revolve idly in a vacuum, or may be disconnected by 
means of shaft couplings. It is to be understood, of course, 
that the four-turbine combination may be used for any speed 
up to the full power, just as the five-turbine combination may 
be employed for any speed up to its limit. 


COMPILED FROM SUMMARY SHEETS OF COAL CONSUMPTION TESTS. 


Sioa consump Hon) of 
al Ties necessary 
Wet Dry Steam consumption of to propulsion.—in- 
Aug- main condenser auxil- Steam consumption of 
Main air vae- | vac" | ment- | Main circulating pumps.| aries (exclusive of | Cludes main condenser | auxiliaries not neces- | 1°tal seam consumption 
pumps. uum |} uum Oe main circulating auxiliaries; force d- sary to propulsion. of auxiliaries, 
pumps.| pumps : umps) draft blowers; _ oil 
pups): pumps: Salem, Ches- 
Test ter. 
No. FSS SSS SS 
Bir- Bir- (a) Bir- Bir- (n+q) 
ming, Chester.} Salem. |Salem.¢|Chester. aulties Salem. |Chester. ora SED) so amine, Salem. |Chester. mung, Salem. |Chester. es i) Aven 
2 P ham. - sae ham 
a b e d e f g h k m nD ° p q Tt s t u v 
1] 2,220] 3,550 958 | 2,600} 1,971 985 | 1,230 800 2,220} 3,558 | 5,521 5,705 | 7,963 | 9,006 8,018 | 6,978 | 5,899 | 13,723 | 14,941 | 14,905 
2] 2,400] 2,600 974 | 2,636 | 2,032 1,060 | 1,560} 1,160 2,400 3, 610 4, 632 7,696] 11,951 | 9,314 8,157 | 6,190 | 5,006 | 15,853 | 18,141 | 14,320 
3| 2,970] 4,850) 1,099] 2,598 | 1,890 1,460 | 3,360 | 1,900 | 2,970} 3,697 6,740] 13,930 | 20,412 | 15,680 7,244 | 7,184} 5,641 | 21,174 | 27,596 | 21,321 
4} 4,540] 5,500 | 1,662] 2,585 | 2,291 2,050 | 3,380 | 3,585 4,540 | 4,247 | 7,791 | 35,883 | 40,532 | 30,840 | 3,578 | 3,584 | 3,215 | 39,461 | 44,116 | 34,055 
COMPARISON OF ABOVE BASED ON BIRMINGHAM (AUXILIARIES) AS 100. 
1 100 160 43 132 100 100 125 81 100 249 100 140 158 100 87 74 | 100 | 109 109 
2 100 108 41 130 100 100 147 109 100 193 100 155 121 100 76 61 | 100! = 114 90 
3 100 163 37 137 100 100 230 130 100 227 100 147 113 100 99 78 100 130 101 
4 100 121 37 113 100 100 165 175 100 172 100 113 86 100 100 90 100 112 86 


TABLE V.—STEAM CONSUMPTION OF AUXILIARIES IN POUNDS PER HOUR. 


Chester.—The propelling machinery of the Chester, designed 
for a working steam pressure at the turbines of 250 pounds 
_ (gage) and about 507 revolutions per minute for the contract 
speed of twenty-four knots, consists of Parsons marine steam 
turbines, driving four salenerndlesnt shafts, each shaft being 
fitted with one propeller. The installation comprises six ahead 
turbines in all, two of which—the high-pressure and inter- 
mediate-pressure cruising—are for use at low powers in order 
to secure economy. There are also two backing turbines, 
located in each of the low-pressure casings, and it is to be ob- 
served that this arrangement permits reversal only of the two 
inboard shafts in maneuvering. 
The outboard shafts are operated entirely by main high- 
pressure turbines; the starboard inboard by the low- -pressure 
(starboard) turbine and high-pressure cruising turbine, and 


In any of the three arrangements, increase or reduction of 
power is effected by throttling, though in the six-turbine com- 
bination a by-pass is fitted between the first and second expan- 
sion, which may be used, within limits, for this purpose. All 
maneuvering is done with the four main turbines only, and in 
event of either the six or five-turbine combinations being in 
use when a signal is received to go astern, a quick shift is 
necessary to cut out cruising turbines. This simply involves 
closing and opening proper valves, and need not require a 
greater interval of time than is usual in reversing machinery 
of the reciprocating type. 

For the removal of water, all turbines have a connection to 
a system of drain piping leading to the main condensers. The 
outlet from each turbine is controlled by a valve which is 
always opened when warming up, and also on the cruising tur- 
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bines when underway in case these are not in use for pro- 
pulsion. 

Shaft gland boxes (twelve in all) are bolted to forward and 
after casing heads of each turbine. In order to prevent leak- 
age a steam pressure of about 1 pound above the atmosphere 
is usually maintained in gland boxes when cruising, through a 
system of piping installed for the purpose. 

The machinery is installed in two compartments, separated 
by an athwartship watertight bulkhead, the two cruising tur- 
bines, in addition to the starboard main high-pressure and low- 
pressure being located in the forward engine room. For the 
ahead motion the inboard shafts turn outboard, and the out- 
board shafts turn inboard. 

The turbine cylinders are parted horizontally and the valves 
bolted together. The lower half is cast with extensions, box 
shaped forward and aft, for retaining the journal and thrust 
bearings. 

Important data of turbine dimensions, stages, blading, etc., 
are shown below: 


Diameter] Length DIAMETER OF CYLINDER FOR EACH STAGE. 
| of Rotor | of Rotor | 
| Drum rum. | | 
Ist. | 2d: | 3d. | 4th. | 5th. | 6th. | 7th. 
Ins. Ins Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. 
H. P. cruising.. 60 36 60% | 61 61} An 
I. P. cruising. 49 60.5 | 513 | 51% | 52.5 
Main H. P. (port | | 
and starboard).. 42 103.5 | 43% | 44.5) 45.5) 47 49 52 
L. P. (port and star- | 
board) heeeeeeene 65 53% | 70 72 75 79 79 79 79 
Astern (port and 
Starboard) semen 50 43 51 52 54 | 54 54 
Stages. Expansions | Rows. | Heights.| Pitch. | Clearances. 
Hees PORES | Inches. | Inches. Inches. 
First. . vera | instar 12 3 & 0.03 
Second.. : ssonal) SAIC oo00 12 4 $ 035 
Third. . coool] BUM 6 cox 12 Ree eel 04 
1, 12, © Cruising. } | 
First. . af First... 15 1} 1} 04 
Second... Second. .... 15 1 7-16 14 .04 
Lhird.. coal] Ablnixls coooc 15 13 1 5-16 -045 
Main High P Pressure. | 
First. . : First. .. | 12 $ 1} .03 
Second.. eer poeconds 12 1} 1} 035 
ANN RG ae ep rinaaamiall AUNT 12 1} 1 5-16 04 
Routh seen eerie me OuULthe 12 24 1} -045 
Fifth. . ifth... 12 34 1 7-16 05 
Sixth.. ; she 10 5 1 13-16 05 
Main Low Pressure. | 
First... susie aleve cee eeial| MRaLStaneeysreters 5 24 1 5-16 055 
Secondiihake meni ney Second 5 34 | 06 
TN co ogacosnscoano nal Athintl | 3 5 1 13-16 | 07 
IGWWNG 5 agua D0 s00G000S0)| IRIAN asaod 3 7 1 | .08 
IDioanoneneornecdce Fifth | 3 7 1 15-16} 08 
Do. S08 co0d) SAMoccoooa| 4 7 2 5-16) 08 
Do.. peimoeventhereer 4 7 2 5-16) -08 
Astern Turbines. | 
First. . Fees ad |Peuirs bey erste 6 4 14 045 
Sratiosooncsscbocsooal Sze. oo sl 6 1 1? | 05 
Third eee ye eeeeer pe bhird ays 6 2 1t 06 
ID ocaccoooo socc0 oul] INMMENGo 006 6 2 14 | 06 
IDYe Re deeno be aanoide| | aadnsaenn 6 2 1% | 06 
| 


+ 


Number of propellers.. 

Number of blades s (each propeller) . 
Diameter, feet.. : 

Pitch, feet. 

Ratio of diameter to pitch.. 

Area, projected, square feet. . SRC Late corre rekeeiitons tobe alee veins cas 17.02 
Area, helicoidal, square feet.............. Strddiad So OUNCE eos 19 
Area,diskisquare}feete-fiascciaccnieeere ee or ieleeien ee esinninee ene 28.27 


PROPELLERS (MANGANESE BRONZE, CAST SOLID). 


DD 


CONDENSERS. 

The main condensers, one in each engine room, are located 
abreast the low-pressure turbines. They are cylindrical, of the 
surface-condenser type, and each is supplemented by a vacuum 
augmenter installed beneath the condenser. The augmenter 
consists of a steam siphon, drawing air from the main con- 
denser and discharging it to the air-pump suction. The siphon 
discharge passes through a small surface condenser (which 
latter is supplied with circulating water by connection to the 
salt-water side of the main condenser), in order to condense 
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steam of the siphan jet. The main air pump has a direct suc- 
tion from the condenser through a pipe having a water seal, 
holding a head of water equal to the difference in pressure pro- 
duced by the augmenter jet. It is figured that an increase in 
vacuum of approximately 1 inch of mercury results from the 
use of the augmenter. 

There is one auxiliary and one dynamo condenser, located 
in the forward engine room and dynamo room, respectively, 
both similar and of the same dimensions as those previously 
described for the Birmingham and Salem. 

The principal tube data of each main condenser are: 


Number of tubes.. 5,630 
Diameter (outside), ‘inches. . 
Thickness, B. W. G.. No. 18 
Length of tubes, feet and inches. . 10—0} 
Spacing (between centers), inches—Upper half. . 1x1} 
Lower half.. 1x1 
Cooling surface, square feet. . 0 8,999 
Exhaust inlets (rectangular), feet and inches.. 3—9 x 4—6 


FEED-WATER HEATERS. 


A cylindrical feed-water heater, composed of 630 54-inch 
tubes and containing about 600 square feet of heating surface, 


TABLE VI.—COAL CONSUMPTION TESTS. = —  «-«eeee 
| 4 Bitmingham. Salem. | Chester. 
5 A Average pressure in fireroom in inches of water. 
8 \3§ 
aS 3° 
3 | ga Num- No. of fireroom.. | Num- No. of fireroom. | Num- No. of fireroom, 
3| 2 |S | berof ber of ber of 
>} & |B | boilers boilers | boilers 
2) &)> | in use 1 2 3 j}inuse.| 1 2 3 |inuse.| 1 2 3 
Z2i< iA 
1 | 10 | 96 BY Readecd kecticcd 0. 694 4|..2....| 0-325 |---..-- OU eeeee bested Heteccc 
2}15 | 50 8 j...-.-. 0.546 788 (3) Resse - 407 | 0.418 I Iboacoad baonedd bacoce 
3 | 20 |: 98 12 | 1.227 1.214! 1.174 12| 1.57 | 1.58 | 1.554 103 | hooceod boasasd 60.9 
4 | (0) je24 12 | 5.077 | 4.942 | 5.807 12} 5.08 | 4.84 |-5.11 | 12| 3.03 | 3.03 3.03 
TOTAL EVAPORATION PER HOUR—BLOWER STEAM—NET AVAILABLE STEAM. 
Total Total Net | Total | Net 
Blower Blower Blower ; 
evapora- available evapora- available} evapora- available 
tion, | steam. |*Steam. | tion. |-St8™- | “Steam tion. | Steam. | "Steam. 
Aa Be | (A-B)/| ca pe |(C-D)/| E4@ | Fe | (E-F)S 
1} 10 | 96 32, 871 990 31, 881 44, 674 873 43, 801 36,097 |.....--.- | 36, 097 
2/15 | 50 67, 438 1,961 65, 477 84, 280 2,219 82,061 74, 596 |.....-- he 7A, §96 
3 | 20 | 98 129,176 5,200 | 123,976} 163,111 7,385 | 155,726 | 134,270 525)} -193)745 
~4 | (0) |e24 271,545 18,493 | 253,052 | 293,103 24,820 | 268,283 | 314,161 6,510 307, 651 


PER CENT OF TOTAL EVAPORATION A ON ER STEAM—NET AVAILABLE 
AM. 


i 
1| 10 | 96 | 100 3 | 97 | 1001! 2 | 98 100 0 | 100 
2| 15 | 50 100 3 97 100 3 97 10| 0 100 
3 | 20 | 98 100 4 96 100 4 96 100] 0.4 99.6 
4 | e24 100 aI 93 | 100 8 92 100 2 98 


1 Forced draft used intel eatly 50 hours. 

> Maximum speed: Birmi ngham, 24 knots; Salem, 24.32 knots; Chester 25.08 knots. 
€ Bimini discontinued this trial after twelve hours 

@ Total water evaporated per hour, in pounds. 

¢ Steam used per hour by forced draft t blowers, in pounds. 

/ Net available steami per hour, in pounds. 


is located near the forward bulkhead of each engine room on 
'the discharge side of the main feed pumps. The heating 
agency is steam from the auxiliary exhaust line, which enters 
the shell at the top, circulates around the tubes over a system 
of baffles, and drains through a trap to the main drain line. 
The tubes, through which the feed water passes on its way to 
the boilers, contain twisted brass trips, held in place by per- 
forated plates over the tube sheets to retard the flow and thus 
insure efficient heating. A small air coil is fitted in the lower 
water chest, to prevent the heater from becoming air bound. 
This coil is connected to the inside of the heater shell 
the bottom, and drains to the main condenser. 


» near 


BOILERS. 


The gases of combustion make but a single pass across the 
tubes in their exit to the up-takes, It is to be noted, further- 
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more, that, although the grate surface is the same in the boiler 
installations of all three vessels, the Chester's boilers contain 
but 32,040 square feet of heating surface, as against 37,992 
square feet in the boiler plants of the Birmingham and Salem. 


FORCED-DRAFT BLOWERS. 


The system of forced draft used on the Chester is similar 
to that on the other scout vessels. It is of the closed fire- 
room type, there being two blowers (six in all) 84 inches in 
diameter for each boiler compartment. Each blower is driven 
by a vertical two-cylinder (5 by 5), simple double-acting steam 
engine, with one piston valve to each cylinder. The blowers 
are arranged in pairs near the fore and aft center line of ship, 
with a connecting shaft between each two fans, so that both 
fans run at the same speed, and in event of accident to one 
engine the remaining engine may be utilized to operate both 
fans. 


MACHINERY WEIGHTS. 


Weight of the propelling machinery, shafting, bearings and 
propellers is as follows: 


Tons 

Birmingham (2 shaft reciprocating engine arrangemens) 234.49 

_ Salem (2 shaft Curtis turbine arrangement)... ona 254.80 
Chester (4 shaft Parsons turbine arrangement). . 207.38 


Weight per horsepower (the maximum power of main en- 
gines or turbines for two consecutive hours during either 
steam or coal consumption trials) is: 


Pounds. 
Birmingham (16,134), per Hae FAO OE paGoiocuGcnOnon ro cone 32.55 
Salem (18,070), per S. H. P.. ne ea ooh Posinestay cian visiwie rea ootecetend yess 31.58 
Chester (20,004), per S. H. Doc 23.22 


The weight of appendages (auxiliaries) to the above pro- 
pelling machinery, including main condensers, air pumps, cir- 
culating pumps and dry vacuum pumps or vacuum augmenters, 
is as follows: 


Tons. 

_ Birmingham. . 45.13 
Salem (fitted with dry- -vyacuum m pumps).. 67.63 
Chester (fitted with vacuum augmenters).. 58.19 


The boilers, 
follows: 


fittings, smoke pipes and up-takes weigh as 
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} Dry. Wet 

| Tons Tons. 
Birmingham (12 Fore River boilers, 4 smoke pipes). . 262.51 94.14 
Salem (12 Fore River boilers, 4 smoke DiIpes) Wane cer 262.61 94.24 
Chester (12 Nomand boilers 4 smoke pipes). - 272.70 307.01 


Weight of boilers with fittings and water in pounds per. 
square foot of heating surface is: 


Pounds. 
JETT a dao b RoDa GO CHE BURG 3 CR Doin ho DIRE econ ane 13.10 
SHE72o60.d0 00 06 06 GU ORS ODEO OREO doldn ORO HO MOC CET aI Raa ro tae 13.09 
(CRATE o000 00 06.08 6b Oa UU ODOUR GUESS CORRODE GOO GAOT H BTO EEC UM OTE anEE 17.64 


The, total weight of machinery installation, including pro- 
pelling machinery and appendages, auxiliary machinery, piping, 
boilers and fittings, smoke pipes and up-takes, lagging and 
clothing, flooring, ladders and gratings, fittings and gear, 
stores, tools and spare parts carried on board, and pipes, etc., 
connecting to machinery not under the cognizance of the 
Bureau of Steam Engineering, is as follows: 


| Dry. | Water. | Total 
| Tons. | ‘Tons. | Tons 
SURI esate eh eee S71 00-82 53.15 843 97 
Salemi | 858.85 | 58.11 908. 96 
Chester. . 735.87 | 64.82 800.69 
| | 


The weight per horsepower (main 


propelling machinery 
only) of all machinery (wet) is: : 
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Pounds 

Birmingham (14,134), per I. H. P.. 117.18 
Salem (18,070), per S. H. P.. Te te 


Chester (20,004), per S. H. P.. 
RESULTS OF TESTS. 

The data obtained from the different series of tests are 
voluminous, and for the complete details the reader is referred 
to the report itself, which may be obtained from the Navy 
Department. The principal result of the tests, however, have 
been summarized and condensed in the tables which are shown 
in Tables I.-VI. 

CONCLUSIONS. 

The following conclusions are based on results of tests de- 
scribed in this report: 

Main Propelling Machinery.—Tables III. and IV. have been 
compiled from curves plotted, and show at a glance for the 
three vessels, respectively, the weight of steam required per 
hour for all purposes as well as the amount used by the main 
engines or turbines only for speeds from 10 to 25 knots, at knot 
intervals, together with a percentage comparison based on the 
Chester’s four-turbine combination. 

An examination of Table III. shows that, based on total steam 
used for all purposes (excluding lift pumps), the Birmingham 
is the most economical of the scout vessels up to (a) 20.6 
knots (50 percent of designed power of main engines). Above 
that speed the Chester, using the five-turbine combination, be- 
comes the most economical, and at (b) 21.6 knots the four-tur- 
bine combination is more economical than the Birmingham’s 
reciprocating engine installation. Up to (c) 22.25 knots, the 
Birmingham is more economical than the Salem (second ser- 
ies of tests), but above this speed the Birmingham becomes 
the least economical of the three vessels. Due probably to 
excessive gland leakage, the Chester's six-turbine combination 
is less economical than the five-turbine combination above (d) 
17.4 knots; the five-turbine combination, up to the limit of its 
speed, is invariably more economical than the four-turbine 
combination. The Chester's four-turbine combination is less 
economical than the Salem’s installation up to (e) 19.45 knots, 
but more economical above that speed. 

Based on steam used at various speeds per hour by the main 
propelling machinery only (exclusive of all auxiliaries) the 
figures above stated change but slightly. Using reference let- 
ters as in the previous paragraph, the figures become (a) 20.6, 
(b) 21.5, (c) 22.45, (d) 18.0, (e) 189. 

Auxiliary Machinery.—Conclusions as to relative steam con- 
sumptions of auxiliaries, for accuracy of comparison, should 
be based upon close regulation of such machinery in accord- 
ance with actual requirements. The quantity of condenser 
cooling water required, to cite an example, is largely dependent 
upon sea temperature, and in consequence this becomes a con- 
trolling factor in speed of circulating pumps. Moreover, for 
each speed of vessel, under conditions existing at the time, 
there is a point of regulation which gives minimum steam ex- 
penditure for each auxiliary. On main (IV.) steam-consump- 
tion tests close regulation of auxiliaries was not attempted, 
but on coal-consumption tests every effort was made to reduce 
steam thus expended to a minimum. Comparisons therefore 
are based upon results of these trials as shown in detail in 
Table V. 

The various auxiliary machinery installed on the three ves- 
sels may be classed arbitrarily under the following three heads: 
(1) Like auxiliaries whose steam consumption depends largely 
upon efficient condition of working parts and speed of opera- 
tion, and which class includes a large percentage of the auxili- 
aries of the three ships. Steam expenditure for these 
auxiliaries should not be widely different under like conditions 
of use. (2) Main condenser auxiliaries. Disregarding steam 
used by main circulating pumps, it will be seen in Table V. 
that the Birmingham’s condenser equipment required the least 
steam expenditure during all trials, except at full power, when 


344 


the Salem used 6 percent less. The greatest exenditure was 
on the Chester, indicating that the Salem’s wet-and-dry 
vacuum pumps are less expensive in steam used than the 
Chestcr’s augmenters and air pumps. It should be pointed 
out, furthermore, that with exception of circulating pumps, 
which are similar, the main condenser auxiliaries differ radi- 
cally in type, which makes comparison of their steam ex- 
penditures desirable and important. (3) Forced draft blower 
installations: Based on steam consumption per hour per indi- 
cated horsepower, the Chester's equipment shows a variable 
gain in economy, as compared with the other two vessels, of 
percent at low powers (5 indicated horsepower), extending to 
16 percent at high (35 indicated horsepower) powers. 


PROPULSIVE EFFICIENCY. 


Due to dissimilar propeller effciencies, it is obvious that com- 
parison based on steam consumption of the machinery (either 
main or inclusive of all auxiliaries) per hoursepower would 
not indicate the relative economies of the three vessels with the 
same degree of accuracy as the steam used per knot. As illus- 
trating this results of coal-consumption trials may be cited: 
For example, on trial No. 3 (about 20 knots) the average 
horsepower (shaft) of the main engines or turbines neces- 
sary to propel each of the three vessels, as recorded in Table 
O, is, Birmingham, 7,120.5; Salem, 6,883.3; Chester (five-tur- 
bine combination), 8,374. 


BOILER INSTALLATIONS. 


In order to effect a true comparison covering steam-generat- 
ing appliances on the scout vessels it is essential to take into 
consideration not only boiler efficiencies, but, as well, expen- 
ditures of steam (forced-draft blowers) necessary in conjunc- 
tion with service operation of the plants. Differences in boiler 
design have been pointed out, and it is to be noted that, due 
to tortuous passage of gases of combustion across heating 
(tube) surfaces of the boilers of the Birmingham and Salem 
higher fire-room air pressures must be maintained compared 
with the Chester’s boiler installation to burn the same weight 
of coal. 

The results of the tests show that under similar conditions 
as to air pressure there is a wide difference in the amount of 
coal consumed. It may be further pointed out, in this con- 
nection, that on 10 and 15-knot coal-endurance runs the 
Chester steamed under natural draft, while on the other two 
vessels with the number of boilers in operation forced draft 
was a necessity. It will be apparent, therefore, that compari- 
son of steam-generating apparatus should be based upon per- 
centage of available net output of steam, in addition to boiler 
efficiency, as recorded in Table VI, compiled from results of 
coal-consumption tests. 


Regulation of Motor {Boats. 


An act to amend the laws for preventing collisions of ves- 
sels and to regulate the equipment of certain motor boats on 
navigable waters of the United States went into effect July 9, 
IQIO. 

The motor boats subject to the provision of this act are 
divided into three classes: First, those under 26 feet in 
length; second, 26 feet or over and less than 4o feet in length; 
third, 40 feet or over and not more than 65 feet in length. 

The act provides that every motor boat in all weathers, from 
sunset to sunrise, shall carry the following lights, and during 
such time no other lights which may be mistaken for those 
prescribed shall be exhibited: 

Every motor boat of class 1 shall carry the following lights: 

First. A white light aft to show all around the horizon. 

Second. A combined lantern in the fore part of the vessel 
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and lower than the white light aft showing green to starboard 
and red to port, so fixed as to throw the light from right ahead 
to two points abaft the beam on their respective sides. 

Every motor boat of classes two and three shall carry the 
following lights: 

First. A bright white light in the fore part of the vessel as 
near the stem as practicable, so constructed as to show an un- 
broken light over an are of the horizon of 20 points of the 
compass, so fixed as to throw the light 10 points on each side 
of the vessel, namely, from right ahead to 2 points abaft the 
beam on either side. The glass or lens shall be of not less 
than the following dimensions: Class 2, 19 square inches; 
Class 3, 31 square inches. 

Second. A white light aft to show all around the horizon. 

Third. On the starboard side a green light so constructed as 
to show an unbroken light over an arc of the horizon of 10 
points of the compass, so fixed as to throw the light from right 
ahead to 2 points abaft the beam on the starboard side. On 
the port side a red light so constructed as to show an un- 
broken light over an arc of the horizon of 10 points of the 
compass, so fixed as to throw the light from right ahead to 2 
points abaft the beam on the port side. The glasses or lenses 
in the said side lights shall be of not less than the following 
dimensions on motor boats of Class’2, 16 square inches; Class ~ 
3, 25 square inches. 

On and after July 1, 1911, all glasses or lenses prescribed 
for boats in Classes 2 and 3 shall be fresnel or fluted. The said 
lights shall be fitted with inboard screens of sufficient height 
and so set as to prevent these lights from being seen across 
the bow, and shall be not less than the following dimensions: 
On motor boats of Class 2, 18 inches long; Class 3, 24 inches 
long; 

Provided, Vhat motor boats as defined in this Act, when pro- 
pelled by sail and machinery or under sail alone, shall carry the 
colored lights suitably screened but not the white lights pre- 
scribed by this section. 

Every motor boat under the provisions of this Act shall be 
provided with a whistle or other soundsproducing mechanical ° 
appliance capable of producing a blast of two seconds or more 
in duration, and in the case of such boats so provided a blast 
of at least two seconds shall be deemed a prolonged blast 
within the meaning of the law. 

Every motor boat of Class 2 or 3 shall carry an efficient fog 
horn. : 

Every motor boat of Class 2 or 3 shall be provided with an 
efficient bell, which shall be not less than 8 inches across the’ 
mouth on board of vessels of Class 3. 

Every motor boat subject to any of the provisions of this 
Act, and also all vessels propelled by machinery other than by 
steam more than 65 feet in length, shall carry either life- 
preservers, or life belts, or buoyant cushions, or ring buoys or 
other device, to be prescribed by the Secretary of the Com- 
merce and Labor, sufficient to sustain afloat every person on 
board, and so placed as to be readily accessible. All motor 
boats carrying passengers for hire shall carry one life-pre- 
server of the sort prescribed by the regulations of the Board 
of Supervising Inspectors for every passenger carried, and no 
such boat while so carrying passengers for hire shall be 
operated or navigated except in charge of a person duly 
licensed for such service by the local board of inspectors. No 
examination shall be required as the condition of obtaining 
such a license, and any such license shall be revoked or sus- 
pended by the local board of inspectors for misconduct, gross 
negligence, recklessness in navigation, intemperance, or viola-. 
tion of law on the part of the holder, and if revoked, the per= 
son holding such license shall be incapable of obtaining an- 
other such license for one year from the date of revocation: 
Provided, That motor boats shall not be required to carry 
licensed officers except as required in this Act. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repairs. 


A Broken Bilge Pump Chamber Bottom. 


It may be interesting to marine engineers to relate a simple 
repair which can be made to a broken bilge pump or feed pump 
chamber bottom. It sometimes happens that a hole is knocked 
in the metal of such a casting, either due to wearing action 
reducing the thickness and strength of the metal or to an 
originally faulty casting. This difficulty will usually show 
itself when the engines are racing in a heavy head sea, and, as 
a rule, not much leisure is available for an elaborate repair. 

The trouble may, however, be remedied in either of the fol- 
lowing ways: One method is to take a piece of rubber 
valve sufficiently large to overlap the hole, and to place this 
over in the pump chamber. A piece of flat iron plate should 
be put under this to support the rubber and give it stiffness, 


and this plate can then be wedged up tight by means of wedges 
placed between it and the tank top or platform. The rubber 
expands up into the hole and forms a watertight plug, as 
shown in Fig. 1. 

Another method which may be adopted, if it is possible to 
stop the engines, and there is not too much water about, is to 
get a meat tin or other receptacle which is sufficiently near 
the size of the chamber end to pass over it. About % inch of 
good Portland cement should be placed in the bottom of the 
tin, this cement being mixed rather stiff. The tin should then 
be slipped over the end of the pump chamber and shored up 
from the tank or platform, as shown in Fig. 2. If a sufficient 
amount of time is given for this quick-setting cement to be- 
come hard it will be found that,a good sea-going repair job 
has been effected, which will be sufficiently strong to enable the 
boat to be brought to port. CuHartes De Groot. 

Southampton. 


Steering by Means of a Jury Rudder. 


One of the accidents which may befall a small boat, such as 
a fishing trawler, when at sea, is the loss of the rudder, and 
as such an occurrence may happen when the boat is a consider- 
able distance from shore it may result in much inconvenience, 
and even danger. It may therefore be interesting to narrate 
the steps which were taken in order to overcome such a diffi- 
culty in the case of a steam trawler about 150 feet long which 
lost its rudder when it was about, 400 miles from any port. 
The repairs had, of course, to be executed by means of such 
material as was available on board the vessel, and this did not 
offer a very wide selection. A few planks of wood which 
were on board the boat were bound together so as to form a 
surface approximately equal to the superficial area of the lost 
tudder. To the center of the board, near to its top edge, a 
steel hawser about 10 feet long was attached, the other end 
being fixed centrally to the stern of the vessel. At the two 
outside edges of the board two other steel hawsers were led 


aboard to the winch, which, as installed on these boats, is 
placed near the stern, and has a double barrel. The bottom 
edge of the board was weighted by means of the lead weights 
used in the trawling nets, so that when placed in the water it 
hung vertical. It will be seen that when there was any way on 
the vessel the central steel hawser took the strain and the 
jury rudder was formed, while the angle of inclination of the 
rudder to the course of the vessel was adjusted by means of 
the auxiliary side hawsers operated from the winch. 

It was found that this arrangement operated very well in 
practice, and the boat was brought safely to port over a dis- 
tance of 400 miles. The only danger which could acrue from 
such an arrangement would be the possibility, in a heavy fol- 
lowing sea, of the jury rudder being washed with violence 
against the stern of the vessel, but circumstances were favor- 
able to this form of construction being used. 

OBSERVER. 


A Broken Guide Shoe. 


The friction which occurs on marine engines between the 
guide and guide plate is a somewhat serious matter in spite 
of careful attention to efficient lubrication, and quite a per- 
ceptible amount of horsepower is used in overcoming internal 
loss due to this cause. Considerable attention has, however, 
been paid in design, not only to reducing the superficial area 
of the guides to as small an amount as is consistent with 
safety, but also to introducing metals which have surfaces 
which are not so susceptible to the abrasion which occurs when 
steel rubs against steel. For this reason the guide shoes are 
sometimes fitted with horizontal bars of white metal, dovetailed 
into the steel castings; these bars projecting slightly above the 
surface of the casting. As a rule the dovetail is about 3% 
inch thick, while the total thickness of the steel shoe is from 
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FIG 2. 


FIG. 1. 


t inch to 1% inches. It is important that a very good factor of 
safety should be given in designing this depth, as will be 
evident from the following description of trouble occuring on 
such a guide shoe. 

During bad weather, when a certain steamship was pitching 
and the engines racing badly, throwing great stresses on the 
guides, the shoe broke in two, as shown in Fig. 1. This was 
partly owing to the fact that the dovetail was made too deep 
and partly because a badly-fitting liner was placed behind the 
same. If these liners are not cut exactly the same size as the 
crosshead the latter will have a spring where the liner is not 
bearing. In this particular case the bottom half dropped into 
the oil-comb box, and on the next down stroke broke this 
away, dropping the piece of shoe into the crank pit. This made 
a rather difficult piece of repair work, inasmuch as there was 
now apparently no space on which to put a patch. The diffi- 
culty was, however, overcome as shown in Fig. 2. A recess 
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was cut in the metal of each of the severed halves of the guide 
shoe % inch deep, the cut extending to about 2 inches on each 
side of the crank. Clearing holes were then drilled in the 
plate, and the shoe was marked off from these, tapping holes 
being then inserted in the guide. These holes were 3é-1inch 
clearing and tapping respectively. Muntz metal studs were 
then screwed in, leaving sufficient of the metal projecting for 
clinching. The plate was then tightened up and the studs 
riveted over so as to leave everything Hush. The patched guide 
shoe was then replaced on the engine, and on trying the work 
S; IR Ss 


the engine ran as if a new shoe had been used. 


A Series of Mishaps. 


Perhaps no saying is more correct with regard to “break- 
downs,” and especially minor accidents, than “Misfortunes 
never come singly,” for the following five mishaps occurred on 
a vessel which I served in as third engineer in the early part 
of my sea-going career. At the time the vessel, which was a 
British tramp of the usual class at that period, was about 12 
years old; she had been, and then was, engaged in the frozen 
meat trade between South America and England, we had three 
engineers on the main and two for the refrigerators, all being 
under the command of the chief of the main. The vessel had 
two boilers for the main engines, which were compound, and 
a smaller one for the freezing engine. The small boiler, how- 
ever, was too small to drive that engine when exhausting on 
the atmosphere, and a donkey boiler was also fitted. 

The following five mishaps occurred within a week; three 
taking place the first day, which, as is usual when breakdowns 
take place, was Sunday, and we were just about at the Equator, 
homeward bound. 

Just before 8 A. M. the second engineer was surprised to 
find the engine-room bilges (there being no engine-room tank) 
rapidly filling with sea water; upon investigation it was found 
that the suction pipe for the cooling water to the freezing 
engine had “parted” from the main engine’s injection pipe, to 
which it had been brazed as a cheap alteration when the 
freezing installation had been fitted. 

As it was imperative that the freezing engines should not be 
stopped for longer than two hours, it was necessary to make 
a prompt repair; the freezing engine, I may say, exhausted into 
the main condenser, and, as the steam was generated in the 
small boiler, gave us an ample supply of fresh feed. 

To keep the refrigerator running we gave steam from the 
starboard main boiler, and then commenced to repair the dam- 
aged pipe. Fortunately, about 18 inches above the topside of 
the injection pipe to which the suction pipe had been brazed 
there was a flange and another length of pipe. We simply 
fitted two wood “shores” in between the fore-and-aft girder on 
the ship’s side to secure the pipe in its place, stopped up the 
holes in the bilge limber intercostals, wrapped the joint be- 
tween the suction and injection pipes with white lead canvas 
and spun yarn, and buried the whole in Portland cement, which 
allowed us to work quite well until our arrival in Liverpool. 

While we were engaged on the above repair we were sur- 
prised to hear the port boiler safety valve blowing off. Worse 
again, we found in spite of all coaxing we could not stop it. 
Our chief then decided to blow off the steam and examine 
the safety valve springs. As the freezing engine exhaust steam 
pipe discharged into the one waste steam pipe it was absolutely 
necessary to stop the machine, and being in the tropics, as well 
as on the boiler tops, it can be easily understood it was no soft 
job which fell to the lot of the “third.” We examined the valve 
and springs, and, strange to say, found nothing wrong. Some 
pieces of dirt must have got under the valve when it first lifted, 
and had fallen back when the springs were being slackened. 
Wowever, after closing up the valves and completing the pipe 


International Marine Engineering 


AUGUST, 1910. 


repair, we got under way about 3 P. M., all working very nicely 
after the fires got well under way. 

About 8 P. M. the same Sunday we were again called out, as 
our old-time single-acting circulating pump ceased working 
satisfactorily. On examination we found the studs (%-inch 
brass) which held the foot valve in its place had come out of 
the cast iron ridge into which they were fitted. Parts of this 
ridge had crumbled away, and altogether the metal was too 
much deteriorated to fit new studs. Not only this, the foot 
valve itself, as well as the guards for the fiber valves, was 
broken into quite a number of pieces. It was decided that the 
best way to do was to try and dispense with a foot valve. This 
was done, and we got under way about 10 P. M. 

Everything worked well until about Wednesday, I think, 
when, no doubt partly owing to being without a foot valve in 
the circulating pump, and mostly owing to the rotten condition 
of the injection pipe, the latter pipe burst in about the middle 
and was badly misshapen. It was so thin and tender it was 
almost beyond repair. This we rectified by tapping it in-with a 
piece of wood into something like its former shape, wrapping 
it with several layers of canvas and wrapping it from end to 
end with flat-spun yarn, then we melted all the tallow we had, 
and poured it over the wrapping, smoothing it while hot with 
thin pieces of smooth wood. Our stock of Portland cement 
was exhausted, else we could have buried part of the pipe in 
cement; vet our repair held out until we reached Liverpool. 
This accident, of course, caused another stoppage of about 
four hours. 

Finally, to crown all, on Saturday afternoon, shortly after 
dinner, a fireman asked me to go into the stokehold as steam 
was coming from under the stokehold plates at the end of the 
port boiler. This I did; and on examination I found it to be 
coming from the boiler, but exactly where it was hard to say. 
In accordance with standing orders I advised the chief 
engineer. As soon as he saw this development he, of course, 
at once ordered the steam to be blown off, fires drawn, and the 
boiler emptied. The boiler end was found to be in such a poor 
state that a chisel was easily knocked through. The method 


‘by which we repaired this was to take the largest piece of 


plate we had, which happened to be 54 inch thick; bend it to 
fit the radius of the boiler shell and also the shell and end; 
drill holes and mix red lead cement and leased out spun yarn 
together; cut holes with a round-nose chisel in the boiler end, 
and rejoint our plate in position. We then, fortunately, ob- 
tained from the deck department some old Portland cement 
they had stowed away and covered our repair with it. We 
then reduced our 80 pounds pressure to 45, and crawled home, 
where new half-end plates were put in both boilers. The 
circumferential seam at the end of this boiler had been 
cemented over some time, the cement having been displaced, 
and further deterioration taking place on the outside of the end 
plate, and doubtless owing to firemen throwing water on clinker 
and ash when cleaning fires caused this leak to show. Had it 
not been observed when it was, and promptly attended to, a 
very serious and probably a fatal explosion would have taken 
place. TuHirD ENGINEER. 


An Experience with a Broken Propeller. 


An instance occurred where a propeller was broken while 
a vessel was leaving port for sea. The ship did not, of course, 
proceed to sea but remained behind for examination, but as 
there was no drydock or proper engineering appliances be- 
yond the assistance of a small blacksmith’s shop, the case was 
sufficiently rigorous. The blacksmith’s shop was only ayvyail- 
able for making a few tools for the occasion. The accident 
occurred through the vessel swinging round on to the piles 
of a wharf owing to the breaking of the tow rope when the 
order to go ahead was given by the telephone. ‘The starting 


AuGUST, IQIO. 


International Marine Engineering 


347 


Sistine ces ASR os EA GAD Se ey Oe 


of the engines caused the propeller to strike the piles, with 
the result that it was broken, each blade having more or less 
metal taken off; two of the blades were broken off close to 
the boss. 

The repairs were carried, out by the engine-room staff, since 
there were no facilities at the port. The vessel had to be 
dipped by filling the forehold with water and by pumping the 
after ballast tanks out. It was perhaps fortunate that the ship 
was in ballast, having just discharged her cargo. Sufficient 
water was pumped into the forehold to bring the ship up by the 
stern and down by the head, and when the boss of the pro- 
peller was clear above the water pumping was stopped. In the 
meantime the last two couplings of the shaft were discon- 
nected and the last length of shafting rolled out of its place. 
This made room for the tail shaft, which was drawn in to 
be surveyed. 

Before this, however, the propeller had to be taken off, 
which involved some considerable time. A fire had to be 
lighted under the propeller boss in order to cause it to ex- 
pand. Fouling keys and drafts were made for the occasion, 
and strong backs had to be cut and made to fit between the tail 
shaft coupling and the inside of the end of the stern tube. 
These strong backs were 4 inches in diameter. The fouling 
keys and drifts were driven behind the boss of the propeller, 
the fire being kept going for a day to get the boss hot. After 
a considerable amount of hard hammering with heavy ham- 
mers the propeller was in a position to be removed. This was, 
of course, held in slings from patent blocks swung over the 
ship’s quarter. These were paid out and the propeller loaded 
into a punt or raft. The spare propeller was also hauled out 
ot the hold and lowered onto the raft. 

The lifting of the weights and the choice of tackle were 
subjects of rather special consideration, as very great care had 
to be exercised. The derricks were strengthened to lift the 
propellers, and everything was lifted with safety appliances 
adopted to prevent accident to life or property. 

After the tail-shaft had been drawn in, cleaned and ex- 
amined, it was replaced, and the spare propeller lifted up by 
the patent blocks and entered on the shaft; the nut was then 
put on and tightened up, everything being carried out without 
a hitch in a satisfactory manner. T. W. WItson. 

Liverpool. 


Broken Air Pump Head Valve and Repairs Effected. 


Sometime since when on a trip from Cardiff to River Plate, 
and about half-way on our journey, a fearful rattle was heard 
suddenly in the air pump. The hot well was not overflowing, 
but the vacuum was going back. We stopped the engines and 
proceeded to overhaul the air pump. We found the head valve 
in about a hundred pieces; in fact, no piece was too large to go 
into an ordinary bucket. One could sarcely realize the com- 
plete collapse in so short a time without having seen the dam- 
age done. 

Our method of repair was as follows: We obtained two 
pieces of 12-inch by 22-inch plank; cut two pieces the neces- 
sary length, and cut them in a circle the proper diameter to 
rest on the top of the air pump chamber. We secured the two 
pieces of wood together with long wood screws. We then cut 
two pieces of %-inch iron plate the same diameter, cutting 
holes for water passages through bolts to secure the wood 
and iron plates, and also holes for bolts to secure the valves 
and guards and one in the center for the rod. We then bolted 
the whole together and got the carpenter to bore and cut holes 
through the wood to correspond with the holes in the plates. 

We used 14-inch bolts to secure the plates and wood together 
and 34-inch bolts to hold the valves, which were spare -ballast 
donkey india rubber valves about 54-inch thick. We cut up a 


piece of iron pipe for distance pieces, and some 1%-inch Muntz 
metal discs were used and bolted hard down on the distance 
pieces, allowing about 1/16-inch play for the lift of the valves. 
We replaced this head valve, and then cut some washers to 
“line up” between the head valve and the neck on the air 
pump cover, and so jammed the head valve securely. This 
repair steamed us a distance of over 8,000 miles, and when 
taken out was as good as ever, and had worked without any 
trouble. ENGINEER. 


How to Deal with a Split Smoke Tube. 


A split smoke tube in a marine boiler is a very common 
occurrence even on board a ship which has only just been put 
into commission, and it is needless to say that when this hap- 
pens a very considerable loss may result in delay to the ship 
and in increased consumption of coal. So much is this recog- 
nized that a good many boats carry patent tube stoppers, and 
when these are available the trouble is very simply overcome. 
Some engineers, however, on board vessels which are not so 
excellently equipped have not these facilities at hand, and even 
supposing that there was sufficient gear on board to enable the 
engineers to make a proper tube stopper it would occupy at 
least a few hours to do it. 

For this reason it may be interesting to detail an old plan, 
and yet a very good one, which not every engineer knows 
about, in order to stop trouble due to this cause in a rough- 
and-ready manner. When such a tube splits, the first thing 
to do is to take a piece of soft wood, slightly less than the 
diameter of the tube. The wood should be about 3 inches 
long, with a recess in the middle of it about 1 inch less in 
diameter, and about 1 inch in length. The next step is to locate 
the position of the leaking part of the tube. This can be done 
by slowly pushing a piece of broomshank along the leaky tube 
until there is a change in the sound of the hissing noise made 
by the escaping steam. This will indicate that the end of the 
broomshank has just reached the leak, and that the steam is 
playing upon it. After finding the distance along the tube, the 
piece of wood, which has been prepared, should be pushed in 
until the recessed part is under or about the leak. It will be 
found that after a few hours’ running the soft wood will swell, 
owing to the presence of the steam, and the leak will salt up. 
When this occurs a temporary repair will have been effected. 

In the meantime it may be advisable for the engineer to 
make some tube stoppers in the following way: A length of 
iron, 7% inch or 34 inch in diameter, should be taken, a rake 
handle or slice bar will do quite sufficiently well. The ends 
of the bar should be threaded about 6 inches down, leaving a 
square at one end, which will be kept to the front of the 
boiler for holding on to in case the bolt turns when the 
stopper is being put into position. Four iron washers should 
then be made, of a diameter slightly less than the diameter 
of the tube; and between each pair of these washers, which 
are placed at the ends of the bar, must be fitted a rubber 
washer, made from circulating or air-pump valves, for the 
purpose of being squeezed out to the size of the tube. Be- 
tween the washers at each end another piece of tube of any 
convenient size should be placed to act as a distance piece. 
This tube stopper should be placed into the tube past the 
leak with all washers in position, and screwed up from the 
front until the expansion of the rubber washers makes a 
tight joint. A variation on this practice, which is sometimes 
used by engineers who do not think that a rubber washer is 
sufficiently durable, is to use a lead washer in place of the 
rubber ; but the principle is the same, and in practice the above- 
described repair is found to be extremely useful in emergency. 
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Shipbuilding. 

Some indication of the trend of shipbuilding is af- 
forded by two reports which have just come to hand. 
One of these is the yearly shipbuilding report for the 
fiscal year ending June 30, 1910, issued by the Bureau 
of Navigation, Department of Commerce and Labor 
of the United States, and the other is the quarterly 
report from Lloyd’s Register for the quarter ended 
June 30, 1910. 

According to the Bureau of Navigation report, dur- 
ing the year ended June 30, 1910, there were built in 
the United States and officially numbered by the 
Bureau of Navigation 1,502 merchant vessels of 347,- 
025 gross tons compared with 1,362 of 232,816 gross 
during the fiscal year of 1909, showing a sub- 
stantial increase of 114,209 gross tons, or 49 percent. 
forty-four steel steamships, aggregating 82,333 gross 
tons were built on the Atlantic and Gulf coasts, as 
compared with 23 ships of 
previous year, 
cent. 


tons 


28,613 gross tons in the 
making an increase of about 190 per- 
Similarly, the steel steamship tonnage built on 
the Great Lakes advanced from 36 ships, aggregating 
88,426 gross tons in 1909, to 47 ships aggregating 
146,896 gross tons in 1910, an increase of 58,470 gross 
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tons, or 66 percent. On the whole, therefore, ship- 
building in the United States has shown a very marked 


and encouraging advance, particularly in the coast 
yards. Although many inquiries for new tonnage have 


been received during the last few months, compara- 
tively little new business has been closed recently, and 
the prospect of the increased activity becoming per- 
manent is none too bright. Practically all of the new 
construction is for coastwise trade. 

On turning to the quarterly returns of Lloyd’s 
Register, we find that excluding warships, there were 
394 vessels of 1,118,587 gross tons under construction 
in the United Kingdom at the close of the quarter 
ended June 30, 1910. The tonnage now under con- 
struction is about 61,000 tons more than that which 
was in hand at the end of last quarter, and exceeds 
by nearly 373,000 tons the total building twelve 
months ago. The figures of the warship tonnage now 
being built, which amount up to 378,523 tons displace- 
ment, are the largest reported since June, 1901. The 
Belfast and Glasgow districts show the greatest ac- 
tivity, although nearly every important shipbuilding 
center shows the same substantial advance over the 
amount of work in hand for the same quarter of the 
previous year. 

After the extremely low returns which have been 
reported by Lloyd’s during the years of 1908 and 
1909, the present activity is very encouraging, es- 
pecially as there does not seem to be any immediate 
prospect of its ending. On the whole, the situation in 
the shipbuilding industry, as far as the construction of 
new tonnage goes, is far more encouraging to-day 
than it has been any time during the past two years, 
although, of course, compared with the great volume 
of business in hand five years ago, these figures are 
by no means startling. 


The New Bureau of Lighthouses. 
Sweeping changes in the administration of the 
United States Lighthouse Establishment were inau- 
gurated recently by the enactment of a law creating 
a Bureau of Lighthouses, headed by a Commissioner of 
Lighthouses, to perform the duties and exercise the 
power and authority previously held by the Lighthouse 
Board. This change is in accordance with the method 
of managing most of the departments which come 
under the administration of the Secretary of the De- 
partment of Commerce and Labor, and should prove 
a satisfactory and efficient solution to the problem of 
caring for the lighthouse establishment. The bill pro- 
vides not only for a Commissioner of Lighthouses, but 
also for a Deputy Commissioner, both of whom are 
to be appointed by the President, also for a Chief 
Clerk, Inspectors, Clerical Assistants, and other em- 
ployees necessary to carry on the business of the de- 
partment. Two other important officers are provided 
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for, one of which is the Chief Constructing Engineer 
and the other the Superintendent of Naval Construc- 
tion, both of which positions are to be filled by ap- 
pointment by the President. The former carries a 
salary of $4,000 (£823), per annum and the latter, 
$3,000 (£615) per annum. The new Commissioner of 
Lighthouses is authorized, subject to the approval of 
the Secretary of Commerce and Labor, to rearrange 
the ocean, gulf and lake coasts, and the rivers of the 
United States, Porto Rico and the naval station in 
Cuba into not exceeding nineteen lighthouse districts, 
anda lighthouse inspector is to be assigned in charge 
of each district. These inspectors are to receive a 
salary of $2,400 (£493) a year, except the inspector 
of the third district, whose salary is to be $3,600 
(£740) a year. At the discretion of the President, 
army and navy officers may be appointed to act in place 
of civilian inspectors for.the next three years, if it 
seems desirable. 

This reorganization of the Lighthouse Department 
will undoubtedly result in increased efficiency in the 
maintenance of this important branch of federal ac- 
tivity, and mariners can rest assured that nothing 
which can be done will be left undone to safeguard 
navigation in American waters. 


Torpedo Boat Destroyers. 

An article in this issue on modern torpedo boat 
destroyers, calls attention to the relative number of 
such vessels owned by the leading naval powers, and 
from this comparison it is evident that while almost 
without exception the number of destroyers in any 
navy bears a fixed relation to the number of capital 
ships in the navy, yet there is one exception, and that 
is the United States, which is undeniably weak:in this 
branch of naval service. 

The characteristics of the modern destroyer are 
thoroughly discussed in the article to which we refer, 
and it is pointed out that the tendency is in the di- 
rection of higher speeds, larger displacements and a 
ereater radius of action. These features have been de- 
veloped in order to enable the destroyer to remain at 
sea with a battleship fleet and to cope with the swift 
torpedo vessels of the enemy. That this development 
has been due almost entirely to the introduction of 
such engineering features as steam turbines, small di- 
ameter watertube boilers fitted for burning oil, forced 
draft, forced lubrication, etc., is well known, and it 
is principally to such refinements in design that we must 
look for improvement in the future. Unless the de- 
stroyer becomes an armored vessel, it is doubtful if 
the size is ever increased more than is absolutely neces- 
sary to secure the necessary speed and steaming 
radius. But that marked improvement in design of 
such a vessel can be made without materiai increase in 
size has been shown only recently by the construction 
of the Paramatta for the Commonwealth of Australia. 


This vessel, designed by Professor Biles, is of prac- 
tically the same dimensions as the modern british de- 
stroyers, but it has about 10 percent less displacement. 
In spite of this, she carries about a third more oil fuel 
than the Admiralty designed boats. The designed 
speed of the British destroyers is 27 knots, while that 
of the Australian vessel is 20 knots. On trial, how- 
ever, she developed a maximum of 28.28 knots, and 
this result was obtained without forcing the boilers. 
At a cruising speed of about 14 knots, it has been 
shown that the fuel consumption of the vessel will 
admit of 20 percent greater steaming radius than the 
contract called for. The excellent results achieved 
with this design, simply indicate what can be looked 
for when the exigencies of the case demand a greater 
speed and greater steaming radius from this type of 
vessel. 


Comparative Backing Trials of Scout Cruisers. 

In connection with the summary of the comparative 
steam and coal consumption trials of the United States 
scout cruisers Salem, Birmingham and Chester, which 
is published elsewhere in this issue, it is of interest 
to note the result of comparative backing trials that 
have been carried out with thése same vessels. These 
latter tests were made to gain information regarding 
the tactical features involved in the three modes of 
propulsion, since with reciprocating engines a backing 
power about equal to the ahead power is afforded with- 
out any increase in weight except that of the backing 
eccentrics, rods and links. With turbines, however, 
backing power requires additional turbines with a con- 
siderable increase in weight. Former practice has 
been to provide a backing power of about 50 percent 
of the ahead power, although as a matter of fact the 
backing power usually is rather less than 40 percent 
of the ahead power. The results obtained from the 
tests on the three scout cruisers showed that at all 
speeds the reciprocating engine provides better backing 
power than the Curtis turbines, and that the latter is 
superior to the Parsons turbine. The average time re- 
quired for reversing was, for Parsons turbines, 8.2 
seconds; for Curtis turbines, 39.2 seconds; for re- 
ciprocating engines, 5.1 seconds; and the average drop 
in boiler pressure was, for Parsons turbines, 82.4 
pounds; for Curtis turbines, 75.8 pounds; and for re- 
ciprocating engines, none. In fact, in the case of the 
Birmingham, the average boiler pressure at the end of 
the backing interval was 1.5 pounds greater than at the 
beginning of the interval. The advantage of the re- 
ciprocating engine over the Curtis turbine and of the 
Curtis turbine over the Parsons turbine, increases 
slightly as the speed increases, although the propor- 
tion based upon the distance head reached by the ves- 
sel during the interval required to bring her dead in 
the water from a given speed ahead is practically con- 
stant. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 
Tons. Knots. June l. July 1. 
Florida .... 20,000 2034 Navy Yard, New York....... 66.3 68.8 
Utah ....... 20,000 2034 New York Shipbuilding Co....76.0 80.0 
Arkansas ... 26,000 20% New York Shipbuilding Co....27.6 34.6 
Wyoming .. 26,000 20% Wm. Cramp Sons...:........ 22.5 28.4 


TORPEDO-BOAT DESTROYERS. 


Paulding ... 742 29% Bath Iron Works............. 89.4 92.4 
Drayton .... 742 29% Bath Iron Works............ 82.5 86.1 
Roewerctrete 600 742 29% Newp’t News Shipbuilding Co.88.7 92.3 
ANSEA? codace 742 2914 Newp’t News Shipbuilding Co.86.9 89.7 
Perkins .... 742 2914 Fore River Shipbuilding Co...79.6 86.8 
Sterrett ..... 742 29% Fore River Shipbuilding Co...77.1 83.8 
McCall ..... 742 2914 New York Shipbuilding Co....76.5 85.4 
Burrows .... 742 29%4 New York Shipbuilding Co....72.7 85.2 
Warrington.. 742 29% Wm. Cramp & Sons.......... 68.3 74.4 
Mayrant .... 742 29% Wm. Cramp & Sons.......... 73.9 79.1 
Monaghan 742 29% Newp’t News Shipbuilding Co.19.9 26.7 
ABEND cocve 742; 2934 Bath Iron Works? -- 525-8. 32. 38.8 49.9 
Walke ..... 742 29% Fore River Shipbuilding Co...32.1 39.1 
Ammen Be 742 2914 New York Shipbuilding Co...40.4 48.5 
Patterson ... 742 29%4 Wm. Cramp & Sons.......... 23.0 33.0 
SUBMARINE TORPEDO BOATS. 
Salmon .... 640 Joo Fore River Shipbuilding Co. .94.7 97.4 
SEEN ge00000 000 00 Newp’t New Shipbuilding Co.50.1 51.2 
(CED goooac0 Zeist oan (Ufstieyn Ibe WO, o60a00000 53.5 58.6 
Barracuda .. 090 00 WnronwelzonwaVViOLks herent 53.5 58.6 
Pickerel .... 600. 06 Ming IWierem COccoovcescoccce hs 53.1 
SkateWerreirere 000 00 40g Wiorem COscoqgocoog000 50.4 53.1 
Skipjack .... Was vals Fore River Shipbuilding Co...40.1 45.3 
Sturgeon ... 500 Fore River Shipbuilding Co...38.9 43.7 
ANTE cocccac 500 Newp’t News Shipbuilding Co.26.2 28.3 
Thrasher ... Wii, Cherny &e SOmSccaocaacoe 5.7 6.4 


ENGINEERING SPECIALTIES. 


Williams Rachet Wrench. 


J. H. Williams & Company, Brooklyn, N. Y., have just placed 
on the market a new drop-forged wrench, which is practically 
a ratchet wrench without any ratchet mechanism. It is claimed 
that it will do anything that any other drop-forged wrench can 
do, and do it with imperceptible wear on the nut or tool. The 
principle involved in moving any nut, set screw, etc., with a 
wrench is two points of contact. The designer of this wrench 


appreciated this fact, and cut out the useless end of the 
ordinary wrench, producing a tool with a reciprocating action 
which promises to revolutionize the use of drop-forged 
wrenches. It is not necessary to lift the tool from each side 
of the nut, as is done with an ordinary wrench, but the action 
is progressive and rapid, making the tool a timesaver. No 
pawl or other mechanism is necessary, since turning over the 
tool enables either right or left-hand adjustment of the nut, 
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Interesting Shipment of Turbine Patterns. 


We show herewith a photograph of a large consignment of 
turbine cylinder patterns, which were made by David Brown & 
Sons, Huddersfield, for the Cunard express steamer Lusitania. 
The Lusitania was built on the Clyde, and as the patterns 


were too large in diameter for railway transit they had to be 
About 11% standards of 
2 inches diameter were used, and some 7,500 hours spent on 
these patterns. 


made in quarters dowelled together. 


The Sentinel Steam Trap. 


The Sentinel steam trap, made by Alley & MacLellan, 
Ltd., Sentinel Works, Glasgow, automatically regrinds its 
valve after each discharge. This feature, it is claimed, pre- 
serves its tightness with gritty steam. The trap has only one 
moving part, which, as shown in the illustration, is the float to 
which is attached the spindle, guided in the vertical tube by 
spirally-formed vanes and having on its point a valve. The 
float is free to rise or fall or to rotate. 

In action the chest fills with water, which overflows into the 
float, filling it up and sinking it. In sinking, the float opens the 
valve through which the water is discharged by the steam pres- 
sure, and thus lightened the float rises, again closing the outlet. 


It is pointed out that the float must sink at once, and that 


when closing the valve acts as a check valve. It is claimed, 
therefore, that the trap cannot balance and the action cannot 
generate into a dribble. It is claimed that during the discharge 
the float is revolved practically without friction by the impinge- 
ment on the vanes of the water flowing up the guide tube. 
This radial motion attains its maximum speed as the valve is 
about to shut, and by the fly-wheel action of the rim of the 
float the valve is reground each time the trap acts. Any 
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roughness on the valve faces caused by grit is thus burnished 
over and remedied almost as soon as it occurs, thus keeping 
the trap tight indefinitely. 


New Underwood Pipe=Bending Machine. 


The pipe bender which is shown in the accompanying illus- 
tration has been placed on the market by H. B. Underwood & 
Company, 1025 Hamilton street, Philadelphia, Pa., and besides 
being efficient for the bending of pipes may also be employed 
as a bulldozer and power bender. The length of stroke is 15 
inches, and the control very flexible. The rectangular work 
table is of ample dimensions, and numerous holes are provided 
for conveniently locating dies and pins. No obstruction that 
will interfere with the work in any way is presented by the top 
of the table, as it is perfectly flat. The large number of dies 
which are ordinarily required for bending a great variety of 
pieces is avoided, as simply changing the position of the re- 
sistance studs permits varying the shapes at will. The ram, 
located beneath the table, slides in a strongly constructed guide, 
and is provided with a stud projecting above the table on which 
a roll of suitable size may be placed. Steam or compressed 
air may be used to operate the machine, and for the former a 


metallic packing is used on the piston rod and for the latter a 
leather packing. The use of compressed air has many advan- 
tages over the use of steam, and the maker recommends it as 
a motive power when available. The diameter of the cylinder 
is 20 inches, and the supply of working fluid admitted to the 
piston is the only limit placed on the power of the machine. 
A special feature that is very advantageous and worthy of 
particular attention is that the piston has air on both sides of 
it at all times. Because of a special construction of the 
operating valve only the amount of working fluid required for 
actual bending is wasted, as it is transferred from one side of 
the piston to the other, and the piston is forced forward be- 
cause that side offers a larger area than the other, which is 
smaller because of the space occupied by the piston rod. Thus 
the piston can be moved only a fraction of an inch when neces- 
sary, or it may be held perfectly stationary for measuring the 
work. Such a precise control is desirable in all sorts of bend- 
ing work and is particularly useful in straightening bent pieces. 


Reno Inclined Truck Elevator. 


The illustration shows one of several installations of the 
Reno inclined truck elevators which the Reno Inclined Ele- 
vator Company, of New York, have made on steamship docks. 
This method of conveying trucks is entirely new, and the 
simplicity of the design and economy in first cost will appeal 
to the superintendents of docks, warehouses and other situa- 
tions where loaded trucks are to be conveyed up and down 


an incline. The machine illustrated is in use at the Pequon- 
nock Dock, Bridgeport, Conn., owned by the New York, New 
Haven & Hartford Railroad Company. It consists of an end- 
less steel chain provided with special projections which engage 
the axle of the truck. This chain is supported by and slides in 
a lubricated steel channel, and is kept in continuous motion by 
a sprocket wheel at either end driven by an electric motor and 
reduction gearing, the motor being located in a box on the 
floor of the freight house shown in the lower right-hand corner 
of the picture, and driving a shaft under the floor to which 
the sprocket wheel is keyed. It is claimed that the machine is 


under perfect control of the attendant, and can be started, 
stopped and reversed by turning a switch. It will be noted that 
the truck wheels carry the load, the chain simply engaging the 
axle and thus pulling the truck up the incline. 


It will also be 


noticed that the men walk up the incline with their feet on 
opposite sides of the narrow partition, 4 inches wide. An im- 
portant feature claimed for the machine is its perfect safety to 
the workmen, as there is no moving platform, which require 
great care from those who are using them in order to prevent 
the feet from being caught. The speed of the moving chain is 
100 feet per minute, at which rate it will deliver 960 trucks per 
hour. A 5-horsepower motor runs the conveyor. The appa- 
ratus can be designed to be lowered out of sigkt and the slot 
covered with a steel channel. This is also a very important 
feature of this machine, as in this position the surface of the 
platform is unobstructed and can be used by the workmen for 
loading and unloading freight when the incline is almost level 
and the truck elevator is not necessary. The chain and 
sprocket wheels are attached to a steel truss which is pivoted 
at either end, and by means of a powerful screw and a suitable 
handle one man can lower or raise the machine into position 
_in a few seconds. 


PERSONAL. 


CureF Constructor W. L. Capps, whose resignation as the 
chief of the Bureau of Construction and Repair will take effect 
in October, expects to leave Washington early in August on an 
inspection trip which he had planned some weeks ago. Naval 
Constructor Richard M. Watt, who has been on duty as con- 
struction officer at the Norfolk navy yard, will go on duty in 
the Bureau of Construction and Repair in anticipation of suc- 
ceeding to the office of chief constructor in October. 
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TECHNICAL PUBLICATIONS. 


The Naval Pocketbook. 
Size, 3% by 5 inches. 
tions. London, 1910. 
7/6 net. 

Of all the naval annuals which are published this is prob- 
ably the most concise and convenient for ready reference, 
since the information is given in a semi-tabulated form and 
the volume is published in pocket size. There are no new 
features in this edition, but the book has been carefully revised 
and corrected to March 14, with addenda to May 6, 1910. The 
contents include a classification of ships, a comparative sum- 
mary of the fighting fleets, a classified and analytical list of the 
navies of all nations, complete information regarding the guns 
and small arms of the various nations, a table of the latest 
rifles of States possessing navies, notes on torpedoes, naval 
personnel and comparative rank and retiring ages in European 
navies, notes on navy estimates, details of the world’s dry- 
docks, ‘trial trip tables, and the usual plans of battleships and 
cruisers of the various navies, showing the location and ex- 
tent of armor and.gun emplacement. 


1910. Edited by Rollo Laird Clowes. 
Pages, 1,032. Numerous illustra- 
W. Thacker & Company. Price, 


Jordan’s Tabulated Weights of Iron and Steel. Sixth 
edition. By Charles H. Jordan, M. I. N. A. Size, 5 by 
3% inches. Pages, 640. Numerous illustrations. London, 
1909: E. & F. N. Spon, Ltd., and New York, 1909: Spon 
& Chamberlain. Price, 7/6 net. 

The new edition of this well-known work is necessitated in 
part by the alterations which have recently been made in the 
rules of Lloyd’s Register of Shipping by the adoption of a 
decimal system in denoting the thicknesses of various sections 
of steel to be used in the building of vessels for classification 
in this society. This alteration has necessitated the produc- 
tion of a series oi tables of weights and sectional areas in 
accordance therewith. These tables have, therefore, been 
added to the present edition, and they are based upon the 
British standard ship sections as drawn up by the Engineering 
Standards Committee and approved by Lloyds. 

The volume includes tables of weights of iron and steel 
plating and sections of various standard gage thicknesses and 
diagrams and sectional areas of various iron and steel shapes; 
weights and sectional areas of steel in thicknesses of twentieths 
and fortieths of an inch; weights and sectional areas of steel 
in thicknesses of thirty-seconds of an inch; equipment weights 
for all classes of vessels; tables of decimal equivalents of the 
foregoing; tables of equivalent weights and measures in metric 
and British units, and finally the additional tables of weights 
and sectional areas of steel sections contained in Lloyd’s Rules, 
based upon the British standard sections in thicknesses of 
fiftieths of an inch and also decimal equivalents, etc. 


Board of Trade Arithmetic for First and Second Class 
Engineers. By Peter Youngson. Size, 414 by 7% inches. 
Pages, 332. Numerous illustrations. Glasgow, IQIO: 
James Munro & Company, Ltd. Price, 5/ net. 


Candidates for Board of Trade examinations for first and 
second class engineers will find this book of great value, since 
it gives several sets of examination papers, with complete 
solutions to the problems worked out in detail, showing each 
step and all of the numerical computations. In the introduc- 
tion the author calls attention to two important points which 
deserve emphasis. Orie is the precision which should be aimed 
at in the solution of these problems. He shows how ridiculous 
it is to attempt to work out problems to four or more decimal 
places when the data given has been got with ‘instruments in 
which there is opportunity for error as great as 5 percent. As 
practical men, engineers should use practical methods and have 
a comprehensive idea of the value and precision of the results 
obtained by these methods. For instance, it is a waste of time 
to calculate the indicated horsepower of an engine from dia- 


grams to, say, two decimal places when the indicator has in 
all probability an error of 5 percent either way, so that the 
actual indicated horsepower of the engine may vary by 50 or 
100 horsepower. The second point to which he calls attention 
is the necessity for indicating in the solution of problems the 
various steps by which the final result is reached, so that the 
method as well as the actual computation is clearly indicated. 

The first few pages of the book explain the various arith- 
metical computations which it is necessary to know to solve 
the problems. A set of second class examination papers is 
then given, which is immediately followed by the complete 
solution of each problem separately. This is followed by a 
second set of second class examination papers to which merely 
the answers of the problems are given. Similarly, two sets of 
first class examination papers are given, for one of which 
complete solutions of the problems are worked out while 
for the other simply the answers are given. 


Ship Construction and Calculations. By George Nichol. 
Size, 6% by 91% inches. Pages, 330. Figures, 239. New 
York, 1910: D. Van Nostrand Company. Price, $4.50 net. 

This book was reviewed in our February, 1910, issue, as 
received from the Glasgow publishers, James Brown & Son. 

The American edition does not differ from the English edition. 


Lloyd’s Register of American Yachts, 1910. Size, 9 by 7 
inches. Pages, 456. Colored plates, 48. New York, 1910: 
Lloyd's Register of American Yachts. Price, single copies, 
blue coth, gilt edges, $8.50; canvas, plain edges, $7; sub- 
scription prices, $7.50 and $6. 

This volume, which makes its appearance for the eighth 
successive year, is unchanged in its appearance from last year, 
but an inspection of its yarious departments discloses good 
grounds for the claim of the publishers that it is necessary to 
make the book entirely new every year. The changes in the 
3,500 entries of the yacht list proper show a complete reor- 
ganization of the American pleasure fleet on a new basis, the 
gasoline engine displacing rope and canvas more rapidly than 
in any previous year. With but three new additions to the 
sailing fleet there are to be noted many omissions of famous 
yachts, schooners and cutters sold for commercial service or 
broken up. Of the older and larger sailing vessels still left the 
great majority are now auxiliaries. The new auxiliary bark 
Aloha, 218 feet over all, with a gross tonnage of 659, stands 
alone among the new yachts of the year. Next in importance 
to her in the way of additions to the list are the cruising power 
yachts of from 80 to 100 feet, of a type which combines good 
cruising speed with sea-going qualities. In this connection an- 
other interesting change is to be noted, namely, the removal of 
steam-propelling machinery from some of the older yachts 
and the substitution of gas engines. An entirely new type that 
is found in the Register this year for the first time is the 
ocean cruiser of about 60 feet length, the product of the long- 
distance ocean races of recent years to Bermuda and Havana. 

The most numerous additions to the yacht list are found 
in the new type of raised-deck power cruisers of from 30 to 60 
feet over all. Of purely racing types, the majority are found 
in such small sailing yachts as the Sonder class and Seawan- 
haka cup class, and in the 4o-foot class of full-powered 
launches. ; 

One notable feature is the increase in the number of clubs, 
the total being 458, as compared with 159 in the 1905 Register. 
This increase is made up in part of the conventional yacht 
clubs, but largely of clubs whose membership is specially 
devoted to power yachting. The commercial value of this side 
of yachting, as represented in engine building and allied in- 
dustries, cannot be estimated. The incidental features of the 
book include the usual list of yacht owners, the flags and 
colors of all the clubs, and of 2,047 individual yachtsmen, a 
list of thirty-one yachting associations, a list of the late names 
of yachts, signal letters carried by yachts, ete. 
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Sea Power and Other Studies.: By Admiral Sir Cyprian 
Bridge, G. C. B. Size, 5 by 7 inches. Pages, 311. London, 
1910: Smith, Elder & Company. Price, 5/— net. 

Admiral Bridge has spent a lifetime in the service, and 
since he entered the navy in 1853 he has been a careful ob- 
server. Therefore he is well qualified to turn his experience 
and observation to good-service in his writings. The present 
volume is a collection of a dozen essays written during the past 
few years for leading magazines. They are of permanent in- 
terest, and will serve to correct some accepted and erroneous 
conclusions. The historical studies dealing with “Facts and 
Fancies About the Press Gang,” “Projected Invasions of the 
British Isles,’ “Queen Elizabeth and Her Seamen,” and the 
two studies on Nelson and Trafalgar, particularly the one 
which deals with “Naval Strategy and Tactics at the Time of 
Trafalgar,” are of special interest. The latter is the substance 
of a paper read before the Institute of Naval Architects. The 
two fine essays on “Sea Power” and the “Command of the 
Sea,” which are to be found in the Encyclopedia Britannica, 
are included. Both of these are too well known to be com- 
mented upon. The whole volume is of the highest value, and 
constitutes a valuable addition to naval literature. 


QUERIES AND ANSWERS. 
Questions concerning marine engineering «will be answered 
by the Editor in this column. Each communication must bear 
the name and address of the writer. 


Q.—Please explain the construction and operation of the type of 
boiler feed pump used on American river steamboats known as the 
“Doctor.” Also state the reasons for its use in place of ordinary feed 
pumps and injectors. A. B. SEARS. 


A—The “Doctor” type of feed pump to which you refer 
was designed to give a steady supply of feed water to boilers 
under all conditions of steam pressure and with sandy or 
muddy water. It consists of a vertical beam engine with 
crank and fly-wheel operating four pumps. Two of these are 
simple lift pumps, drawing water from the river and dis- 
charging it into an open feed-water heater at the top of the 
apparatus. The other two pumps are feed pumps taking their 
supply from the heater and forcing the water into the main 
boilers. Each force and suction pump is usually designed to 
have ample capacity to feed the entire battery of boilers, so that 
in case of accident any one of the pumps may be disconnected 
for repairs without interrupting the service. 

The base plate upon which the various details are erected is 
deep, and contains numerous ports and passageways, which 
form the water connections between the various parts of the 
pump. The suction pipe from the river or hot well, as the 
case may be, is connected with a vacuum chamber, and con- 
nects through a passage in the base casting with the suction 
side of the two lift pumps. The discharge from these pumps 
is also connected by similar passages to pipes leading to the 
feed-water heater, or sometimes the columns supporting the 
heater serve as discharge pipes, and the water passes through 
them on its way to the heater. The heater usually consists of 
a wrought iron or steel shell riveted to cast iron heads, in 
which is a coil of copper pipe through which the exhaust steam 
from the main engine passes. 

The water from the heater flows to the base plate and to 
the suction valves of the feed pumps, the head of water being 
sufficient to flood the valves and prevent the feed pump from 
missing stroke on account of vaporization of the heated water. 

The lift pumps are fitted with long pistons, having cup 
leather packing in some cases and in others square gum pack- 
ing fitted into suitable grooves is used, while the pumps are 
arranged with outside packed plungers having deep stuffing- 
boxes and heavy glands fitted to the pump barrels. The pump 
yalves are flat discs of brass, properly guided and fitted to 
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flat brass seats. The valves are made extra heavy so as to 
avoid the necessity of springs and at the same time allow 
ample metal for facing off. All the working parts are simple 
in construction and very accessible, so that the pump is able 
to work in all kinds of water, handling hot feed against high 
steam pressures, both effectively and economically. 

The reason the “Doctor” is used in preference to other 
means of feeding is principally because engines of American 
Western river steamers are run non-condensing, and the feed 
is taken directly from the river, and in most cases contains a 
high percentage of sand and mud, which would quickly wear 
out injector tubes and cause an immense amount of trouble. 


AMERICAN NAVAL APPROPRIATIONS. 


The total sum appropriated by Congress for the American 
naval establishment for the fiscal year I91I amounts to $131,- 
350,854 (£27,000,000), which is $5,500,000 (£1,130,000) less than 
provided last year. 

Among the various items included in the bill those author- 
izing the construction of new ships are of especial interest to 
the shipbuilders of the country. The bill provides for the 
construction of two first class battleships the cost of each not 
to exceed $6,000,000 (£1,233,000) to have a speed of 21 knots 
with a displacement or 27,000 tons (the cost is exclusive of 
armor and armament); the construction of six torpedo boat 
destroyers at a cost of $750,000 (£154,000) each; two fleet 
colliers of 14 knots speed to carry 12,500 tons when fully 
loaded, inclusive of bunker coal, the total cost of each not to 
exceed $1,000,000 (£205,500); the construction of four sub- 
marines at a cost of $500,000 (£102,800) each. 

Besides the foregoing $445,000 (£91,500) is made available 
for the construction of a certain torpedo vessel of an experi- 
mental nature. 

The suspension of the Bureau of Equipment was passed on 
by the present bill. The duties of said bureau shall, according 
to the bill, be distributed among the other bureaus of the Navy 
Department in such manner as the Secretary of the Navy con- 
siders expedient, and shall be in force until the end of the 
fiscal year 1911. The order containing the distribution of the 
duties assigns, besides the various assignments made to the 
Bureau of Navigation, Yards and Docks, Supplies and Ac- 
counts, to the Bureau of Construction and Repair the supply 
and manufacture of anchors, cables, rope, rigging, sails, awn- 
ings and flags, also the supply and fitting of galley appur- 
tenances, the installation of electric wiring, voice tubes and 
devices of mechanical communication. To the Bureau of 
Steam Engineering is given electrical machinery and ap- 
pliances, except those now in charge of other bureaus, the 
manufacture and installation of wireless telegraph outfits, both 
for ships and shore stations. Also the operation of coaling 
plants and the approval of the plans for such plants. 

Of the appropriations provided for in the bill the following 
figures, given in round numbers, designate the purpose: 


IPENH GE WS MENDY oc coe oo ongadovooesoge $34,615,500 (£7,125,000) 
Bureatome \ayicatloneeneneeenantin 3,358,400 ( 691,000) 
Buneattwoim Ordinances nee 11,363,500 ( 2,335,000) 
BETTE OF IBGE. .odoccosssccoe 8,038,300. (1,652,000) 
Bureau of Yards and Docks......... 1,320,000 ( 271,500) 
DEAUIDE TS NAVOVd KS oan oko bane BAe Meee 7,090,000 ( 1,459,000) 
Bureau of Medicine and Surgery.... 401,000 ( 82,500) 
Bureau of Supplies and Accounts.... 8,065,000 ( 1,658,000) 
Bureau of Construction and Repair.. 9,112,000 ( 1,870,000) 
Bureau of Steam Engineering........ 6,276,000 ( 1,290,000) 
UNSREASS OH WINS MENTS oo oooorcocuceocas 33,775,000 ( 6,950,000) 


The remainder is divided between the Naval Academy and 
the Marine Corps, 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
IDL 


954,718. MARINE VESSEL. LIVIN 
BURGER, OF NEW YORK, N. Y. Baices 

Claim 1.—A dirigible marine vessel consisting of a submerged hull 
suspended from and communicating with a surface hull, and having its 
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motor control accessible to the attendant in the surface hull, the sub- 
merged hull comprising an outwardly removable section to give access 
to the motor closely confined therein. Ten claims. 


956,152. SHIP AND SHIP’S HATCH. JOSEPH R. OLDHAM, 
OF CLEVELAND, OHIO. 

Claim 1.—In a bulk cargo vessel having a steel deck, the combination 
of transverse hatch coamings having channels or gutters on their 
peripheries, which rise on a curve from the decks at the sides of the 
hatchways; longitudinal slots in the deck near said sides, inwardly in- 
clined longitudinal coamings at the sides of said slots, hatch chambers 
at the sides of the holds communicating with said slots, curved metal 
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hatches adapted to slide or ride on rollers along said transverse coam- 
ings and through said slots into said hatch chambers, and portable hatch 
bars adapted to be fitted between said inclined coamings and the out- 
side of: the curved hatches to prevent water leaking into the hatch 
chambers, in which said hatches are housed when moved off the trans- 
verse coamings which support them. Nine claims. 


956,442. WARSHIP. NABOR SOLIANI, OF SESTRI PONENTE, 
NEAR GENOA, ITALY. 

Claim.—A battleship or cruiser provided with an armor belt and a 
protective deck having sloping sides which meet the ship’s sides at a 
considerable distance below the lower edge of the armor belt. One claim. 


956,487. HYDROPLANE BOAT. WILLIAM HENRY. FAUBER, 
OF CHICAGO, ILL. ‘ 

Claim 1.—A hydroplane boat having a pointed bow and a substan- 
tially flat bottom, and provided with a paddle wheel which is located at 
the widest part of the hull and projects downwardly through an open- 
ing in the flat bottom thereof, and with downwardly and rearwardly in- 


clined hydroplane members extending transversely of said bottom for- 
ward and at the rear of the paddle wheel; paidPpaddle wheel being sub- 
stantially equal in length to the width of the hydroplane members at the 
front and rear of the same. Nineteen claims. . 

955,130. SHIP ELEVATOR, CRADLE, AND DOCK. EDWARD 
L. BURWELL, OF WINCHESTER, MASS. 

Claim 2.—A counterbalanced elevator and cradle, the latter movable 
longitudinally on the former, means on the cradle laterally movable to- 
ward and from:<a vessel thereon, to maintain the vessel upright on the 
cradle, and means to govern the elevation and descent of the elevator 
and its load, said means including a system of weight units adapted to 
be brought singly into co-operation with the elevator, to act cumula- 
tively thereupon. Twenty-five claims. 

955,721. SCREW PROPELLER. 
YORK, N. Y. af 

Claim 1.—A screw propeller having a continuous blade that extends a 
complete convolution about its shaft and that increases in pitch from 
front to rear in geometric progression. Thirty claims. 


RICHARD TJADER, OF NEW 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E, C.; and 21 Southampton building, W. C., London. 


9.196. REVERSIBLE AND FEATHERING PROPELLERS. F. L. 
NEWHOUSE, H. M. S. CAMPERDOWN. 

By this invention the blades are set at any desired angle by means of 
a push rod operated from within the ship or boat, through the hollow 
tail shaft. The push rod terminates in a coarse pitch screw, which 
carries a bevel wheel, and when the push rod is moved this bevel wheel. 
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prevented from moving laterally, is constrained to rotate and so in turn 
rotates the bevel wheels affixed to the base of the movable blades, thus 


giving the desired. alteration in the angle of the blades and feathering, 
or reversing the pitch as may be desired. 


16,610. BOAT’S DAVITS AND LOWERING GEAR THEREFOR. 
J. GRAHAM, GLASGOW. 

The invention consists in providing an improved single davit, which 
turns upon a vertical axis, and from which the boat is slung centrally by 
a single rope, the winding gear for lowering and raising the boat being 


secured to and carried by the davit, and means are provided for auto- 
matically locking the davit in the outmost lowering position and also 
in the inboard position. 


11,258. APPARATUS FOR EJECTING ASHES. 
WENT AND W. E. PROCTOR, LONDON. 

Claim.—The ashes are charged into a hopper through a suitable valve. 
Water is forced into the annulus to issue from jets and force the mix- 
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ture of ashes and water out through a valve which may be below the 
sea level. Various modifications and variations are described. 


12,228. PROPULSION OF VEHICLES OR SHIPS. GEBRUDER 
SULZER, WINTERTHUR, SWITZERLAND. 

Claim.—Relates to a two-stroke internal combustion engine started by 
compressed air supplied by an auxiliary motor, the fuel being injected 
and fired at the moment of compression and during part of the working 
stroke. Reversing is effected by cam and lever, which control the air 
admission. After starting, air is required for combustion only. The 
auxiliary engine is regulated by a governor in conjunction with a 
piston. 


16,241. SPEED INDICATORS. L. A. COTTON, HORNSBY, 
NEAR SYDNEY, N.S. W., AUSTRALIA. 

Claim.—The speed is indicated by means of a ‘‘Pitot” tube and bal- 
ance tube outside the ship and connected to a manometer tube con- 
taining mercury which is raised in the right leg beside a speed scale. 
Surging of the mercury is prevented by small bore plugs in the con- 
necting pipes and ‘“‘drag’’ in the balance tube is avoided by setting its 
mouth at an angle. The speed is recorded, on a clockwork-moved 
strip, by a pencil on a lever oscillated by a solenoid. This is actuated 
by current passing through a fine wire traversing the mercury column. 
When the latter rises the resistance decreases and the pencil also rises. 

30,842. _FOG-SIGNALLING APPARATUS. G. FINGERLING, 
HANOVER, GERMANY. 

The object of this invention is to substitute olfactory signals for 
audible signals. Fine spray of odoriferous matter is distributed around 
the ship by jets at points. The liquid, an ammoniacal solution, for 
example, is forced by steam or otherwise through a pipe, induces sea 
water up the pipes and is ejected as a mixture through a nozzle. 


International Marine Engineering 


SEPTEMBER, 1910. 


A NEW DEPARTURE IN AMERICAN SHIPBUILDINGS, 


On Aug. 6 there was delivered to the owners the steel 
freight steamship Ruth, constructed on the Isherwood system, 
and built at the yards of the Newport News Shipbuilding & 
Dry Dock Company, at Newport News, Va., to the order of 
the A. H. Bull Steamship Company, of New York. 

This is the second vessel built at the Newport News ship- 
yard for that firm of ship owners, the steamship Jean having 
been completed just a year previous. The Jean has been 
engaged in carrying phosphate rock from Florida to Northern 
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ports, with return cargoes of coal. The Ruth has entered the 
same trade. These two vessels are practically identical in 
size and general arrangement, but in order to utilize to best 
advantage the limited draft of water available at the Southern 
ports, it was decided to build the second vessel on the Isher- 
wood system of longitudinal framing. 

The Isherwood system of framing has been in use for 
several years in Great Britain, and the number of vessels 
being built on this system there and on the Continent is in- 
creasing rapidly, as its advantages become more generally 
known. The Ruth is the second vessel built in the United 
States on the Isherwood system, the Millinocket, owned by 
the same firm, having been completed in June. A large 
freighter, nearing completion, will introduce this system of 
construction on the Lakes, 


The ordinary method of building vessels ‘consists of fitting 
closely spaced transverse members to hold the shell and deck 
plating up to their work, and to prevent local deformation. 
As is well known, however, the principal stresses on vessels, 
due to their loading and to the action of waves, are longi- 
tudinal. The longitudinal members of a vessel, such as the 
shell plating and the deck plating, have to be of sufficient 
scantling to withstand these stresses. On the Isherwood sys- 
tem the shell and deck plating are stiffened by longitudinal 


1.—CONSTRUCTION OF BRIDGE ENCLOSURE ON THE LONGITUDINALLY FRAMED FREIGHT STEAMSHIP RUTH. 


framing, which adds to the material available for resisting 
the longitudinal stresses, and enables a reduction to be made 
in the thickness of the shell and deck plating without any 
sacrifice of strength. Transverse stiffness is provided by 
transverses, or web frames, spaced about 12 feet apart, form- 
ing continuous belts across the vessel. By this combination of 
framing the strength of the vessel is maintained at a con- 
siderable saving in weight. 

On account of adopting this method of framing the Ruth 
is able to carry at the same draft 120 gross tons of cargo 
more than the Jean, built on the transverse system and of the 
same dimensions. This is equivalent to a saving of 4 inches 
in draft. This larger carrying capacity materially increases 
the net earning capability of the vessel, and the first cost is 
not increased by the adoption of this system of framing, as the 
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weight of steel material worked into the hull. is about 9 per- 
cent less on the Ruth than on the Jean. In certain classes of 
vessels the saving in weight is considerably greater than on 
the Ruth. 

Although this is the first vessel built on the Isherwood sys- 
tem at the Newport News yard, the adaptability of the system 
to rapid construction is shown by the following building 
schedule: 

Contract signed, Dec. 15, 1909. First material received in 
yard, Feb. 17, 1910. Keel laid, March 2, ro10. Framed, May 
11, 1910, Plated, June 2, 1910. Launched, June 11, 1910. 
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Length over all........ GAA ae Rts 328 feet. 
Length from fore side of stem to after 

SUS OF HECSP MOSH. oscoscscccocasee 318 feet 6 inches. 
Beam, molded........ feral eng eas 46 feet. 
Deptheumoldedeannaener eth tae ee an 24 feet 3 inches. 
ILO’ GENE, cos oooue Ds des Am cant ect 20 feet. 
Deadweight capacity at fend draft...... 4,740 tons, 
Coalibunkerncapacihyaeeeeeeneeere Baht 784 tons. 
Cargo capacity....... RRR Ch NE be ........248,000 cubic feet. 


The vessel is fitted with one triple-expansion engine; cylin- 
ders, 22 inches, 37 inches and 60 inches diameter by 42 inches 
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FIG. 2.—MIDSHIP SECTION OF THE NEW BULL FREIGHTER, BUILT ON THE ISHERWOOD SYSTEM OF LONGITUDINAL FRAMING. 


installed, July 18, 1910. Dock trial, 
Completed and delivered, Aug. 6, 1910. 

It will be noted that the vessel was on the stocks only 
three months and nine days, and was delivered in seven 
months and twenty-two days after the signing of the contract. 

The general appearance of the vessel and the details of 
construction are shown by the illustrations. The following 
particulars may be of interest: 


Engines July 29, rgto. 


stroke; two Scotch boilers, 15 feet diameter by 10 feet 10 
inches long, built for 180 pounds pressure, natural draft, and 


‘one donkey boiler, Scotch, 9 feet diameter by 10 feet 5% 


inches long, built for 90 pounds pressure. There is a steam 
windlass, a steam capstan aft, an electric plant and five steam 
winches. 

The vessel was built under special survey of British Lloyds 
to their highest class. 
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THE BOAT PROBLEM. 
BY SIDNEY F. WALKER. 

In view of the very great importance, the literally vital 
importance, of boats to every class of seagoing ships, the 
fact is very striking that so little has been written upon the 
subject, either in the transactions of institutes or in technical 
journals. Though each successive great liner that has been 
launched has been described in very minute detail, it is difficult 
to find. a sentence referring to the boats she carries, unless it 
happens to be in connection with some hoisting gear inci- 
dentally devoted to boats. 

The boat problem divides itself into two—the boats re- 
quired for men-of-war and those required by ships of the 
mercantile marine. And again the problem, so far as the 
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slowly for men-of-war, and for a large section of the mer- 
cantile marine, on account of its greater cost, and the possi- 
bility, if care is not taken, of the boats being found badly 
damaged by rust, etc., when wanted. 


THE MAN-OF-WAR BOAT PROBLEM. 


The man-of-war boat problem is quite different to the mer- 
cantile marine boat problem, because of the different condi- 
tions under which the two services are carried on. Both cargo 
and passenger steamers, on arrival at port, nearly always go 
right into dock or alongside a wharf to discharge, and take 
in cargo, and boats are therefore only required occasionally 
for officers’ use and in case of disaster. Men-of-war lie 
always at a long distance from the shore, and the boats of the 
ship are required to take officers and crew to and from the 
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FIG. 4.—STEAMSHIP RUTH, ONE OF THE FIRST LONGITUDINALLY FRAMED VESSELS BUILT IN AMERICA. 


mercantile marine is concerned, divides itself into two—the 
boats required by ships carrying passengers and those required 
by ordinary cargo ships. The boat question has followed, at 
some distance, the development which has taken place in the 
construction of ships themselves. Forty years ago the sailing 
ship still held the field, and ships were still largely built of 
wood. Iron was only then coming into use, and steel was 
practically tabooed. Now the sailing ship has almost ceased 
to exist, and the use of wood for the construction of sea- 
going ships of all classes has also almost ceased. At the 
present time the boat problem is passing through a transitory 
stage similar to that through which ships passed some thirty 
years ago. Steel is steadily making its way for boat con- 
struction, but it is still looked at with suspicion, just as iton 
was for ship building forty years ago. Steel-built boats have 
many advantages over wood building, but they still have 
some disadvantages. With the same propelling power they 
will not develop the same speed, and they will not stand the 
knocking about when lying alongside accommodation ladders 
or piers that the wood-built boat will without showing the 
marks, Henee, steel for boat construction is making its way 


shore, and from one ship to another in time of peace, and 
they are also required in war time to carry armed men and 
guns for attacking other ships or for landing. One require- 
ment is common, however, to both the naval and mercantile 
marine in the matter of boats: every ship must carry a 
sufficient number with sufficient cubical capacity to accommo- 
date all hands in case of wreck. 

In the sixties and seventies, when wooden frigates were the 
largest naval vessels at sea, with an occasional two-decker 
and with a few of the ironclads as they were then called, 
wooden ships plated with iron, the boats carried by the 
largest men-of-war were as follows: Two launches, each 
pulling eighteen oars; one pinnace, pulling fourteen or six- 
teen oars; two cutters, pulling ten oars each; a smaller cutter, 
usually called the jolly boat, pulling eight oars; a galley, 
pulling six oars, single banked for the captain; a gig, pulling 
four oars, single banked for the commanding officer, and a 
dinghy pulling two oars. All of them carried crews cor- 
responding to the number of oars, plus a coxswain and a mid- 
shipman or sub-lieutenant for each boat except the gig and 
dinghy, All of them also carried sails, the launches and pin- 
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nace being schooner rigged, the cutters, jolly boat, galley, gig 
and dinghy lug rigged. All of them were built of wood, the 
launches and pinnaces usually carvel, or with smooth skins, 
and the remainder clincher, the outside boards overlapping 
each other like the scales of a fish. When at sea the launches 
were stowed in crutches in the waist, between the fore and 
main mast, the pinnace and the smaller boats, except the two 
cutters, inside the launches. Two cutters were kept at the 
quarter davits, ready for lowering in case of a man over- 
board. In war time, when attacking other ships or shore de- 
fences, the launches and pinnaces carried small breech-loader 
guns, and in landing men for shore work one of the launches 
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year 1864, and it has been largely due to the work of Mr. 
J. Samuel White, of East Cowes, Isle of Wight. In the early 
sixties, Mr. White attacked the problem of the production of 
a lifeboat that was really unsinkable and the propulsion of the 
boat by steam, and he was so successful that the Admiralty 
adopted his ideas. At the present time steam pinnaces, as 
they are now called, 56 feet and 4o feet long, steam barges, 
40 feet and 32 feet long, and steam cutters, 32, 27 and 23 
feet long, are carried by the different classes of ships in the 
British navy. Battleships and cruisers carry two or three 
pinnaces of 4o feet or 56 feet length, according to the size of 
the ship, flagships carrying what is practically a steam pinnace 


FIG. 5.—PARTIAL VIEW OF THE AFTER HOLD OF THE &. S. RUTH, SHOWING LONGITUDINAL FRAMING. 
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carried the field gun, which formed part of the equipment of 
large ships of those days. All of the crews carried rifles and 
side arms, and in addition the larger boats had a certain com- 
plement of marines. 

At the present time the row boats carried are very much 
the same as in the old days, except that whale boats have 
been added and the larger boats are driven by steam. The 
steam launches, pinnaces and cutters do the greater part of 
the work of carrying officers and men.and stores between the 
ship and the shore and from ship to ship. In steam-propelled 
boats there has been a continual development since about the 


for the use of the admiral called a barge. It takes the place 
of the twelve-oar barge of the sailing ship days. Smaller 
ships, second and third class cruisers, torpedo boat destroyers 
and surveying ships, carry steam cutters of different sizes, 
according to the size of the ship. The speed of the steam- 
driven boats has been gradually increased from 8.3 knots in 
1867 to 19 knots, the speed of boats recently turned out for 
foreign governments, and the indicated horsepower of the 
engines carried by steam-service boats has increased from 31 
to 300. Other developments have taken place, such as the 
substitution of watertube boilers for the locomotive type 
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employed in the early steamboats, the addition of condensers 
and forced draft, and a very large increase in the speed of 
the engine, from about 280 up to 550 revolutions per minute. 
The fuel capacity has been quadrupled. 

The steam-driven boats of the British navy have so far 
only employed coal as a fuel, except in the case of boats per- 
manently used in harbor service, in which oil fuel has been 
employed to a small extent. Attempts are being made, the 
writer understands, to adapt the heavy oil fuel that is now 
being carried in some of His Majesty’s ships for boat service, 
but the use of gasoline (petrol) is looked upon with great 
suspicion, because of its inflammability. The writer under- 
stands, however, that in America gasoline (petrol) is finding 
greater favor. For men-of-war’s boats internal-combustion 
engines of all kinds are at-a serious disadvantage, as com- 
pared with steam engines, on account of the greater con- 
venience of control of the steam engine. When a large fleet 
is at anchor, say at Spithead or at Hampton Roads, there is 
an enormous amount of traffic between the individual ships 
and the flagships, and the question of keeping the accommoda- 
tion ladder clear, for the different officers as they arrive, is 
often a very troublesome one to the officer and midshipmen 
of the watch. Boats come alongside, discharge their officer, 
or whomever they may bring, and are obliged immediately to 
clear off to make way for another boat. Naval etiquette also 
demands that a junior officer, who may be coming alongside, 
and who sees a senior officer about to come, should get out 
of his way, if necessary not going alongside until his senior 
has gone on board. All this requires very complete command 
of the boat, the ability to go easily or quickly ahead or astern 
at very short notice, and so far, for this purpose, steam is the 
ideal power. In the old days, whenever there was wind 
enough, midshipmen of boats delighted in sailing, and it was 
splendid exercise, considerable skill being required to bring a 
boat nicely alongside the gangway when approaching under 
sail. It is probable, however, that in the near future oil fuel 
and the internal-combustion engine will come in for men-of- 
war’s boats with the advances that are being made in the 
flexibility of oil engines. 


BOATS FOR THE MERCANTILE MARINE. 


The boats carried by the mercantile marine are governed 
entirely by the number on board. In the United Kingdom, the 
Board of Trade have an elaborate set of rules governing the 
minimum number of boats that each ship must carry and their 
cubical capacity, the rules being based upon the ability of the 
boats to save all hands in case of wreck. The boats carried 
must provide Io cubic feet of boat capacity for each adult 
person on board the ship, or alternatively, they may carry a 
certain number of boats and a further capacity in life rafts 
and other appliances to make up the difference, the capacity. in 
life rafts or other appliances being larger in proportion than 
is required in boats. Life rafts are required to have an air 
capacity of 3 cubic feet for every adult person. Thus with 
large liners of 10,000 tons and upwards gross, carrying pas- 
sengers, the minimum number of boats is sixteen, and the 
cubical capacity 5,500 cubic feet, smaller ships carrying 
passengers have a smaller number in proportion.. The Ameri- 
can law requires a further addition for the large ships that 
have been recently introduced. A ship of 24,000 tons gross 
tonnage, say, carrying passengers, must have a certain number 
of additional boats, partly of the ordinary build and partly 
collapsible. Of the boat capacity required by the British 
Board of Trade, ships of 10,000 tons gross register carrying 
passengers would have fourteen lifeboats, each 30 feet long 
9 feet wide and 4 feet deep, and two cutters 25 feet long 7 feet 
wide and 3 feet deep. 

The lifeboats carried by passenger ships are of the whale- 
boat form, with bow and stern built alike and with air cham- 
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bers formed, either in the boat itself or carried outside the 
boat, sufficient to give buoyancy such that, with the boat full 
of water, and with its full complement of crew and pas-~ 
sengers it would be impossible to submerge it. They are also 


. fitted with life lines running round the outside of the boat 


in loops, so that persons in the water may catch hold of them 
and be drawn into the boat. The lifeboat, it will be remem- 
bered, has been developed from the boat that has been carried 
by whaling ships almost as long as the whale has been hunted, 
and which has been found so handy in a heavy seaway. 

Cargo steamers, of which the tramp class form the larger 
proportion, carry only a small number of boats, because they 
have only a comparatively small number of hands. Tramp 
steamers carry two lifeboats, one on each side of the ship, 
the two boats being of sufficient capacity to carry all hands 
and being kept ready to lower at short notice. The writer 
understands that usually one boat will carry the whole crew. 
Two smaller boats are also kept for use when the ship is in 
port, if she happens to be lying in the roads for a short time, 
to convey the captain or crew to and from the shore. These 
are the usual square-stern gig or dinghy type. 

The lifeboats carried by the passenger ships and by cargo 
steamers are required by the British Board of Trade rules to 
be kept under davits; that is to say, ready for immediate use. 
As those who go down to the sea in ships know, sometimes 
to their cost, and as those who read the daily papers will have 
learned also, in cases of collision the time allowed for getting 
out of the ship is nearly always very short indeed. In cases 
also where the ship has to be abandoned, owing to damage in 
stormy weather, the facilities with which the boats can be got 
out and lowered under the severe conditions which then rule 
have a very important bearing indeed upon the, question 
whether the lives of the crew can be saved or not, and whether 
they get one more chance of reaching home. Lowering a 
boat at sea, even under the most favorable conditions, is a 
difficult matter. The writer proposes to deal with the whole 
of this in a later article. 


BOAT CONSTRUCTION. 


In the old days all boats were constructed of wood, some 
being built on the carvel system and others on the clincher 
system. The carvel system, which was employed for the larger 
boats, such as launches and pinnaces, in the British navy, but ; 
which was also employed to a certain extent in boats built 
for the mercantile marine, and is even up to the present day, 
may be described as diagonal planking. It presented a 
smooth surface to the water on the outside, but for smaller 
boats was not considered so strong as clincher construction. 
The large steam-driven boats of modern men-of-war used in 
the British navy are carvel built, with two and sometimes 
three skins, each consisting of diagonal planking, the direc- 
tion of the planks being arranged to cross each other, and 
the two, or the three skins, being separated by layers of 
waterproof canvas, etc. 

In clincher-built construction the boats were formed of a 
number of planks, running fore and aft, and lying over each 
other like the slates on the roof of a house. All wooden- 
built boats are formed on a frame of ribs, keel, stem and stern 
post, the timbers forming the skin of the boat being secured 
to the framework by copper bolts and by inner members, 
known as the keelson, false stern post and stemson. \ The 
construction is, in fact, on very much the same lines as that of 
a ship. With steel boats, however, a different system of con- 
struction has been introduced which does not depend so much 
on the framework. 


STEEL BOATS, 
The steel boats which are being built for the mercantile 
marine are made on something the same lines that the large 
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coal wagons are constructed. Each boat is stamped out from 
sheet steel in two halves, just as the sides and other frame 
members of railway wagons are, by hydraulic pressure. The 
two halves are bolted together along the line of the keel, 
stem and stern post, and are then fitted with wooden thwarts, 
bottom boards, stern sheets, etc. The steel boats of this type 
are made in practically all sizes by the Seamless Boat Com- 
pany, of Wakefield. Some steel boats have also been built 
by Messrs. J. Samuel White & Company for foreign govern- 
ments, the steel employed being galvanized hot. 


COLLAPSIBLE BOATS. 


In addition to wood and steel a class of boats has been de- 
veloped for use in the mercantile marine designed to occupy 
smaller space on board ship than either wood or steel, and 
therefore to enable a larger proportion of boat capacity to be 
carried in a smaller space. Of these, one of the best known 
is the Berthon, which may be described as built up of a num- 
ber of canvas members. Each canvas member consists of a 
framework of wood, forming part of the frame of the contour 
of the boat when in place, and having two sheets of specially 
prepared canvas stretched over them. When the boat is not 
in use the frames, with their canvas covers, fold up together 
very much as the leaves of a book fold, the keel taking the 
place of the back of the book and the leaves the canvas- 
covered frames, being attached to the keel, the stem and 
stern post. The thwarts, bottom boards and other inside 
fittings, which are of wood, are made in halves and hinged in 
the center, so that they also fold up inside the boat when the 
latter is stowed. The thwarts are supported by stanchions in 
the usual way, and are fitted with hooks for lowering and the 
other appliances necessary for ordinary boat work. When 
stowed they lie flat against the ship’s side, or wherever it may 
be convenient to stow them, with their oars and other ap- 
purtenances carried between the sides of the boat. For ship 
work the boats are usually made on the whale or double- 
bowed system, and they are constructed of sizes ranging from 
7 feet in length up to 28 feet. The canvas employed in their 
construction is especially strong, it having a breaking strain, 
cut longitudinally, of 570 pounds per inch of width, and when 
cut transversely of 370 pounds. It is claimed that the two 
canvas skins employed in the frames act as the air vessels in 
fhe ordinary lifeboat, rendering the boats unsubmergible. It 
is also claimed that the two skins give an immunity from 
damage such as could not be obtained with one skin. The 
boats are fitted with sails and oars just as ordinary boats, 
and one of them is stated to have sailed from Southampton 
to Liverpool. The Berthon boats are carried by several of 
the large ocean liners, but do not appear so far to have been 
adopted by the tramp class of steamer, 

Another collapsible boat, built upon different lines, is the 
Engelhardt, made by the Lane & De Groot Company, New 
York, which is also claimed to be unsinkable and to have the 
advantage of occupying very much smaller space than the 
ordinary boat, while being ready for instant use. ‘The Engel- 
hardt boat is built to close up vertically, something on the 
lines of a concertina. The boats are built in various sizes, 
from 12 feet long by 5 feet wide up to 28 feet long by 9 
feet wide. The 12-foot boat has a depth of 1 foot 9 inches 
when in use, and 1 foot when collapsed for stowage. The 
larger boats having a depth when extended for use of 2 feet 
8 inches and when collapsed for stowage of 1 foot 6 inches. 
When at sea the Engelhardt boats are stowed in a nest one 
above the other, and can be triced out and lowered into the 


sea by suitable tackle, one after the other, as may be re- 
quired. 


The Institution of Electrical Engineers has moved to 
Victoria Embankment, London, W. C. 


ON THE POWERING OF SHIPS. 


BY SIDNEY GRAVES KOON, M. M. E. 


When it becomes necessary to determine, for any new ship, 
the power required’ to drive her at a predetermined speed, 
several methods are in use, of which the most common is that 
employing what is known as the Admiralty formula: 

D2 {3 V3 
H = ———_,, 
K 
where H is the horsepower for speed V7, expressed in knots; 
D is the trial displacement in tons, and K is a coefficient, called 
the Admiralty coefficient, or, sometimes, the Admiralty con- 
stant. 

But K is not a constant. It varies with varying forms of 
ships, becoming larger as the form becomes finer and better 
fitted for maintaining the desired speed. It varies with the 
size of the ship, becoming very slowly larger as the size in- 
creases. It varies with the speed of the ship, becoming smaller 
as extreme speeds are reached, and larger when a more mod- 
erate performance is approached.’ 

It is in the assumption of this coefficient K that the genius 
and experience of the naval architect are brought into play 
in connection with the designing and powering of a new ship. 
He has before him a mass of data on the performances of pre- 
vious ships, from which the coefficient has been deduced by a 
reversal of the formula into 

IDF [3 vy? 
K = 
AH 
He has in mind the form and general proportions of the new 
ship. He goes over his data until he finds a case which ap- 
proximates, more or less closely, to the one in hand. And 
then the value is chosen and the required power computed. 

In this latter operation he usually allows a slight margin for 
the unexpected, and as a result is disappointed, if on the trial 
trip the ship does not do a little better than demanded by the 
contract. But it may here be stated, as a general proposition, 
that a unit which develops 10 percent more power than that 
for which it was designed, gives just as poor a result, from the 
standpoint of mere design, as does that which falls short in the 
same ratio. From the broader commercial viewpoint of ful- 


- filling the conditions of the contract and providing a definite 


result, however, any excess is usually welcomed, unless pur- 
chased at the expense of something else, such as economy or 
margin of safety. 

For the purpose of illustrating some of the problems in- 
volved, and of affording opportunity for elaborating upon 
them, a list of some twenty types of bactleskips (Laple [) 
and as many of armored cruisers (Table ti.) has been pre- 
pared,* which gives the main particulars of the design, so far 
as powering is concerned, and similar data for the actual trial 
performances. In the Jatter, in order to eliminate irregu- 
larities due to stress of Weather or other disturbing elements, 
the results are shown as the averages of a number of ships of 
the same types, the number so included being indicated, and 
being, with a few exceptions, the total number of that type 
built. In this manner it has been possible to give results 
covering more than 150 prorhinent vessels in the compass of a 
list tabulating 41. The ships are selected from the lists of the 
seven leading navies. 

A cursory examination of the tables shows that, with the 
sole exception of the Italian Regina Elena (three ships), 
among the battleships, and of the French Jeanne d’Arc among 
the armored cruisers, all of the vessels listed have exceeded 
the required speed; the maximum excess being 1.29 knots in 


*It is usually difficult to obtain sufficiently comprehensive data from 
the trials of merchant ships. 
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TABLE TI. 
DESIGN. RESULT. 
Ship No Vv 
Tons b. c. Horse- Speed K, Horse- Speed IK Excess — 
power. power. Power V1 
DUP iler cipro aoe eee 14,900 .634 12,000 63 270 8 12,300 18.26 294 2.5% -914 
OGeaN cee eee 12,950 602 13,500 18.25 248 6 13,835 18.41 249 2) -92 
Ondon eS On oe 15,000 -637 15,000 18. 236 8 15,405 18.26 240 207 -901 
Triumph. ere nee 11,800 -516 12,500 19. «6 284 2 13,750 20.11 307 10. 94 
IDEN 60060000000000 66 14,000 . 586 18,000 ik), 221 6 18,271 19.07 221 1.5 933 
DT s006800000000000 16,350 -625 18,000 18.5 227 8 18,444 18.83 233 D5) 899 
Algamemnon nen 16,500 - 633 16,750 18. 226 2 17,365 18.82 249 Bar 913 
IDRLAOON Misono a5.00005¢ 17,900 .555 23,000 PAN, *275 1 24,712 21.25 7266 7.4 . 932 
INQUEST o5000 540 00600006 14,948 - 659 19,000 19. 219 5 22,148 19.1 192 16.6 916 
Wdahors scence eon ee 13,000 643 10,000 l%/., 272 2 13,563 17.13 206 35.6 885 
KGHSCSSE Ec ee 16,000 . 667 16,500 18. 224 6 18,895 18.51 214 14.5 .873 
Michigan.......... 16,000 633 16,500 18.5 244 2 17,334 18.83 246 5. 888 
Delaware........: 20,000 -597 25,000 21. a273 2 632,130 21.6 234 28.2 956 
Galois een pee ee 11,260 601 14,500 18. 202 2 15,108 18.08 196 a; 4.1 926 
Ratriessn toe 14,635 54 17,475 18. 200 6 19,370 19.29 222 : 10.9 921 
Wellin ae Oe 11,643 .596 15,000 18. 200 2 14,928 18.12 205 We eteee 906 
IE ISASS ya eee eee 13,000 .59 16,000 18. 202 9 17,685 18.58 200 2 1005 .918 
iMarnghertigere reer ite 13,214 .514 19,000 20. 235 2 20,532 20.3 228 “Bh. 8.1 . 982 
lenges. vocrenn scope 12,425 5 20,000 DEY. 286 3 21,150 21.89 268 | whe f 5.8 1.015 
WAS 06 0020 pa 0006 668 15,200 -619 15,000 18. 238 4. 16,500 18.68 242 eee -917 
IGS TBs oo 0.0 20:00 20.08 90 16,400 605 17,000 18.5 240 1 17,280 19.24 266 Spy wee) -901 
* Equivalent for I. H. P.—242. + Equivalent for I. H. P.—234. a Equivalent for I. H. P—240. 6 Equivalent for I. H. P. 
TABLE II. 
DESIGN. RESULT. 
r, 
Ship. | : No. Vv 
Tons bs @ Horse- Speed K. Horse- Speed I& Excess — 
power. power. Power. L 
Cressy yee Ee 12,000 | .507 21,000 21" 231 6 21,358 21.61 248 1.7 1.014 
Drake erence eee 14,100 .519 30,000 23. 237 4 31,094 23.2 235 3.6 1.022 
Berwick Pete eee 9,800 482 22,000 23. 253 10 22,494 23.27 257 202 1.109 
Ain gy VS ee eee 10,850 503 21,000 22.25 257 6 21,531 23.13 282 BO 1.09 
INGigl eek cee 13,660 502 23,500 22.33 271 6 23,757 23.17 299 ibaa 1.058 
SAGE iron 60 009005000008 14,600 ofSilil 27,000 23. 269 1 28,553 22.6 241 5.8 .992 
INTO 5400 00.0006 000050 14,600 | .499 27,000 23 269 1 27,856 23.01 261 See 1.01 
Milwaukec.........-..--. 9,700 .516 21,000 228 231 3 25,841 22.13 191 23.1 1.075 
(CONT ico05a000c000006 13,680 .572 23,000 2. 265 6 27,427 22.28 232 19.2 994 
IGTFAGSS Goa o5 06 0066000000 14,500 LN 25,000 22. 253 4 27,781 22.29 238 11.1 995 
VOGER CPEBGGos5 00 26900000 11,092 482 28,500 23). 212 1 28,900 21.7 176 1.4 995 
WGA Boo on 030200000000 9,367 464 19,600 21° 210 2 20,021 21.14 210 22) 993 
Gloire PR ee Cee 9,856 | -486 20,500 PAL 208 4 21,888 21.61 212 6.8 1.015 
Gambetlae piss see eee 12,351 | 493 27,500 23. 236 4 28,457 23.01 229 33.0) 1.055 
RENGM soe heehee oe 13,347 481 37,000 23. 185 1 37,780 24.2 211 911 1.066 
More ee eee eee ence 9,348 .516 19,000 210 216 2 20,460 21.29 209 Ustl 1.061 
SARTO oc000000 000000 11,319 .509 26,000 22.5 221 1 27,759 22.71 213 6.8 1.079 
Nisshin. . 7,700 .507 14,000 20. 223 2 14,916 20.15 214 6.5 1.066 
| ASTI 20.0 20.04: 9,750 e515 18,000 21.5 252 2 19,417 22.58 271 7.9 1.118 
Napales they sone tyoceece 9,750 .514 14,500 20.75 281 2, 15,909 21.89 301 9.7 1.095 
Bayan eas ote 7,726 .498 16,500 Pl 219 2 18,508 22.28 234 12.2 1.058 


the French Patrie (six ships), 1.28 knots in the Russian 
Bayan (two ships), and 1.2 knots in the French Renan; all 
of these ships having been built in France. 

Closer examination reveals the fact that the British ships, 
almost without exception, have given on trial better results, as 
measured by the Admiralty coefficient, than the design called 
for. The American ships, on the other hand, with the single 
exception of the Michigan (two ships), have fallen far short 
of propulsive expectations, though all have attained the re- 
quired speed. It will be further noted that all of the American 
ships (again with the exception of the Michigan) have ex- 
ceeded their designed power by more than 11 percent; -while 
none of the other vessels, with the exception of the Bayan, has 
exceeded by so much as Ir percent; in more than one-half the 
cases the margin is less than 4 percent. Either the American 
designers have allowed unusually liberal margins for excess 
power, amounting to over 23 percent in the cases of seven of 
the vessels listed, or these vessels have been hard pushed to 
develop the required speed, and as a direct consequence the 
last atom of power, if so we may express it, has been extracted 
in the attaining of this speed. However this may be, an ex- 
amination of some of the elements leading to the attainment 
of the trial results may prove profitable. 

Generally speaking, there are three elements which, taken 
together, determine the speed to be attained by any ship. The 
first and foremost is, most naturally, the power of her engines. 
A second and very powerful influence lies in the proportioning 
of the propellers and their location relative to the hull, and to 


the steam lines when the ship is in motion. Last, but not least, 
we have the form of the ship herself, both as regards the block 
and prismatic coefficients and as regards the wave contour 
thrown up by the hull when in motion. 

Taking up, first, the subject of power, we may note that in 
every average case cited, with the exception of the German 
Wettin (five ships), the engines have developed on trial some- 
what more than the designed power. This, together with the 
fact that the designed speed has generally been exceeded, dis- 
poses at once of the question of the adequacy of this element. 
In this connection, however, we may here remark that the 
newer ships, fitted with turbines, have a great advantage in 
this respect; for, as is well known, the turbine will respond 


_nobly to excessive forcing, and that with very slight loss of 


efficiency as compared with full power. The piston engine, 
on the other hand, usually calls for an excessive amount of 
steam from the boilers once the limit of fairly easy working is 
passed. This means that, with equal boiler power and with 
equal engine power under “easy” conditions, the turbine would 
more effectively utilize the ultimate forcing of the boilers, and 
would, on the same steam consumption, impart a greater pro- 
pulsive effect through the shafts. On the other hand, it is 
usually easier to fit propellers of high efficiency to reciprocat- 
ing engines, because of the fact that screw propellers operate 
most effectively at relatively low speeds of revolution—speeds 
lower than are usual in turbine installations. 

Regarding the subject of propellers, reams have been written 
and more reams are to come. We shall confine ourselves here, 
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however, to discussing a few phases of the question, mainly 
as illustrating the cases listed. 

The four cruisers of the Drake class (British, 14,100 tons 
displacement) have been subjected to exhaustive experiments 
to determine the proper form and pitch of propellers to obtain 
the best propulsive results with this particular hull. Some 
of the data so acquired are embodied in Table III., and are 
shown in three sets of curves, one of which relates the Ad- 


TABLE III. 
Ship. Pitch. I, el; 12, Speed. K, R. P.M. Slip 
King Alfred.. 23 ft. 9 ins.. 6,743 15.17 302 72.3 10.5% 

21,450 21.6 274 104.9 12.2 
22,540 | 21.98 275 106.7 12.1 
31,156 | 23.46 242 120.2 16.7 
Leviathan.... 23 ft. 9% ins. 6,481 15.24 319 ile?) 8.9 
22,900 | 21.96 270 107.6 13.1 
81,592 | 23.25 232 122.1 18.9 
Good Hope... 22 ft. 94 ins. 2,689 10.6 259 ole 7.6 
5,096 13.63 290 65.8 7.9 
6,054 14.5 294 71.1 9.3 
7,953 15.91 296 77.5 8.7 
12,108 18.1 286 90. 10.6 
16,960 20.58 300 99.8 8.3 

22,478 22.09 280 109.1 10. 
22,703 22.09 277 109.9 10.6 

31,071 23.05 230 125. 18. 
ll) ralkeseerrrrs 24 ft. 6 ins.. 6,937 15.43 309 223) SY 
23,103 22.08 272 105.9 13.8 
30,557 | 23.05 234 116. 17.8 
23 ft. 0 ins.. 31,409 | 24.11 260 122.4 13.2 


miralty coefficient to the indicated horsepower; a second shows 
Admiralty coefficient plotted on speed, while the third depicts 
the relation between speed and apparent slip of the propellers. 
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In each case we find an insufficient number of points to 
properly outline a curve upon which reliance can be placed, 
but the curves drawn may be considered fairly representative 
of the conditions obtaining, The one decidedly discordant 
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point shown for the Drake was the result of fitting propellers 
of lower pitch and much increased blade area. The other 
cruisers have since been fitted with similar wide-bladed pro- 
pellers, and have achieved equally good results. The third set 
of curves shows discordant points for the Good Hope. 
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FIG 2. 


A somewhat different result was obtained with the (three) 
propellers of the Scharnhorst, where an increase in pitch from 
21 feet 3 inches to 24 feet 3 inches secured an improvement in 
the result, as follows: 


Pitch. HM, 18l, 12, Speed. K. R. P. M. Slip. 
21 feet 3 inches... 6 27,759 22.71 212.7 120.2 9.9% 
21 feet 3 inches.... 18,052 20.69 247.3 107.3 8.0 
24 feet 3 inches... . 25,227 22.64 231.9 107.1 11.7 
24 feet 3 inches.... 16,695 20.45 258.2 95.1 10.2 


Under full power, and also on the twenty-four-hour trial, 
the slip ratio has been increased by the change; but as the 
speed has been attained on a lower power, and with, pre- 
sumably, a decreased fuel consumption, the result cannot but 
be regarded as satisfactory. For a short distance the Scharn- 
horst has made 24.1 knots. 

Nearly all new power installations on warships provide for 
propulsion by steam turbines. This has made it necessary, 
in most cases, on account of the high speed of revolution, to 
resort to the use of relatively small propellers on three or four 
shafts. As the number has increased there has been an added 
amount of interference in the steam lines—the “wing” pro- 
pellers, well forward, working in comparatively “solid” water, 
while the inboard, or after propellers, are compelled to operate 
in water already more or less disturbed by the action of the 
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forward set. This results in a heavy loss of efficiency, and it is 
now proposed to so design turbines as to utilize the entire 
power on two shafts, thus doing away with this disadvantage. 
This is already being done in Curtis installations, and it is ex- 
pected that, at least for full-bodied models, the Parsons type 
will shortly fall in line. With fine-ended vessels this inter- 
ference becomes less marked, for it is possible to place the 
wing propellers so far forward as to diminish, to a large 
extent, the swirl of water in which the inner propellers work; 
but for battleships the problem is decidedly important. 

What effect the Melville spiral speed-reducing gear is 
destined to have on this question it is difficult to predict. It 
would appear that the saving in weight and space effected by 
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the use of faster-running turbines would be largely offset by 
the gears themselves; while the friction loss in the gears must 
needs be very small indeed to avoid neutralizing the gain in 
efficiency from the use of slower-running propellers. Pro- 
pellers and shafting would be heavier than at present. 

Our fourth diagram represents the relationship between 
block coefficient and Admiralty coefficient for the vessels listed. 
As might have been anticipated the points are “all over the 
lot.’ As a general proposition, however, it may be said that 
the higher the block coefficient the lower the Admiralty co- 
efficient, and vice versa. In a few cases it has been possible 
to draw fairly representative curves, such as those for British 
armored cruisers, Elswick ships, French armored cruisers (the 
Bayan was built in France), and a line through the field of 
American battleships. One interesting feature is the fact that 
all of the vessels above and to the right of the line A BC (the 
richest part of the diagram, so far as performance is con- 
cerned) are Anglo-Saxon in both design and construction. It 
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will be further noted that, aside from the Regina Elena 
(Italian, four ships), all of the vessels above and to the right 
of E D C are Anglo-Saxon; while the ineffective American 
Milwaukee (three ships) provides the sole Anglo-Saxon spot 
below this line. 

So many other features enter into the problem that it is 
practically impossible to satisfactorily relate the two elements 
forming the ordinates and abscisse of this diagram. Among 
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the important items affecting the result may be mentioned the 
relation of speed to square root of length. As this ratio in- 
creases above unity the problem of propulsion becomes harder 
to solve economically, and when it is above 1.2 it is usually 
undesirable to make the sacrifices in other directions which the 
speed demands. 
A fifth and final diagram shows the relation between Ad- 
miralty coefficient and this speed-length ratio. It is found 
possible to draw a straight line, which represents, in .some 
measure, the relation between these two elements for battle- 
ships and another for armored cruisers. It will be noted that 
in both cases the general trend is towards a higher Admiralty 
coefficient as the speed-length ratio decreases; also that the 
speed-length ratio attainable with the finer-formed cruisers is 
much greater for given propulsive efficiency than with the 
heavier battleships. The Regina Elena seems to be more 
closely allied with the cruisers than with the battleships; the 
same is true, in smaller measure, of the British Triumph (two 
ships). In both cases the lines are very fine, the block co- 
efficient lying in the region usually assigned to fast cruisers. 
A collection of English-built cruisers in the upper right corner 
shows the best results of all. These are all vessels of fine 
form, and, apparently, with hulls exceptionally well designed 
and proportioned. 
Attention may be directed to the American Milwaukee class 
(three ships) and the British Berwick class (ten ships) : 


Tons 1b, Tak, 12 Speed. K. 
Milwaukee......... 9,700 25,841 22.13 191 
Berwick wae eee 9,800 22,494 23.27 257 


These two classes are of about the same dimensions and dis- 
placement, but the British vessels have the finer lines. They 
have the same batteries, and were designed for nearly the same 
horsepower. But the British vessel was expected to attain an 
extra knot of speed—and did so, though handicapped by having 
13 percent less power. Could the American vessels have at- 
tained an Admiralty coefficient as high as that of the Berwick 
class (257), the mean trial speed on full power, with the en- 
gine power actually developed, would have been increased from 
22.13 to 24.43 knots—a gain of 2.3 knots, or 10.4 percent. To 
attain this speed with the Milwaukee’s Admiralty coefficient 
would require the development of 34,754 horsepower, or 8,913 
more than the power attained on trial, and 13,754, or 65.5 
percent, more than the design called for. A still more startling 
result may be shown by comparison with the Elswick-built 
Japanese cruisers Asama (two ships) and Iwate (two ships). 

The table shows results for the Shannon and the Minotaur. 
These two ships, with a third, the Defense, were built at a 
time when discussion was rife on the relative merits of straight 
vs. hollow waterlines. In order to test out this matter the 
Shannon was built with hollow lines and the other two with 
straight lines. All three vessels are 519 feet long on the water- 
line and displace 14,600 tons; but while the Shannon is 75% 
feet wide and draws 25% feet of water (mean), the others are 
74Y2 feet wide and draw 26%4 feet. The Minotaur has a some- 
what finer form than the Shannon. On trial the hollow-lined 
ship developed 700 more horsepower than her rival, but fell 
short 0.41 knot in speed. With the same horsepower for both 
vessels the loss of speed in the hollow-lined ship would have 
been 0.59 knot. 

Most of the latest ships have benefited from the performance 
of tank experiments upon models. These experiments have 
frequently been the means of determining the forms of im- 
portant ships, and are becoming more and more useful as our 
knowledge of their applications and limitations increases. A 
particularly good example of the beneficial results attending 
this manner of testing a drawing-room design lies in a com- 
parison of the results given for the Kansas (six ships) and 


for the Michigan (two ships). Both types are of the same 
length, draft and displacement, and were designed for the 
same engine power. But the later Michigan was given 4 feet 
extra beam (80 feet, molded, in place of 76), and the lines so 
fined as to bring the displacement to the same figure as with 
her predecessors. Tank experiments showed that % knot 
better speed could be anticipated on the same power. The 
result showed 0.32 knot better speed with 1,561 horsepower 
less. Had the Michigan’s engines developed the power actually 
attained by the Kansas class, her speed would have been (with 


_her own Admiralty coefficient) 19.38 knots, or 0.87 knot better 


than the older type. This shows the value both of fine lines 
and of tank experiments for determining which, of several sets 
of proposed lines, will be most likely to give best restilts. 

An example showing the relative suitability of certain 
ranges of speed for a given vessel is obtained by considering 
the trial results of the Jdaho and Mississippi, as follows: 


i, Jef 12, Speed. K 
Tdaho eect erry a ee 13,765 17.14 203.2 |) 
WES SOW ios c6.c060 006000 13,361 17.11 208.6 paitlpower trial. 
IMAI SA oe a iii 13,563 17.125 205.9 
Idaho rete 7,476 15.14 257.8 | 
Miassisst pp nie: 7,215 15.13 267.1 24-hour trial. 
WN Boidand eden ures 7,345 15.135 262.5 J 


These ships are short and “stubby’—375 feet waterline by 
77 feet beam; and though the block coefficient is but 0.643, they 
are obviously much better fitted for the more moderate speed. 
This lower speed, obtained on twenty-four-hour trial, would 
have required, at the Admiralty coefficient of the four-hour 
full-power trial, no less than 9,364 horsepower, or 2,019 (27.5 
percent) more than was actually developed for the lower 
speed. 

The trials of the Delaware and North Dakota afford a final 
example for comparison. These are twin-screw sister ships of 
20,000 tons displacement, fitted, respectively, with reciprocating 
engines of 25,000 indicated horsepower (designed), and Curtis 
turbines of 25,0co shaft-horsepower (designed). The trials at 
full power produced: 


HG 18t, IP. || GIs IP, V. Ke K’. 
DETR G.050000000000|| PEW HN Soodds 21.563 38 || “oogass 
INCA IDDM co cooncel conaoe 31,400 218 64 a ere 37.8 


Assuming the usual 88 percent engine efficiency, the North 
Dakota’s equivalent in indicated horsepower would be 35,682, 
and her Admiralty coefficient 209.3, a considerable reduction, 
and a very decided drop from that given by the performance of 
her sister ship. This example illustrates the great adaptability 
of the steam turbine for overloading, as mentioned above. 

This is merely a desultory study of a few of the more im- 
portant points entering into the powering of large ships. It 
attacks a few of the problems involved, and shows something 
of the underlying causes affecting the results. It is analytic 
and critical, rather than constructive, for no attempt is made 
to furnish a panacea for propulsive weaknesses. It may, how- 
ever, offer some pertinent suggestions to the thoughtful mind. 


Errata.—In the August instalment of the serial article on 
“The Marine Steam Engine Indicator,” the following errors 
occur: On page 318, near the top of the second column, the 
sentence beginning “The drum end should be examined, etc., 
should read, “The drum cord should be examined for chafe, 
etc.,” and further on, in the same paragraph, the sentence, “If 
fouling is indicated remove the piston at once, wipe it off with 
cloth—not water—etc.,” should read, “If fouling is indicated, 
remove the piston at once, wipe it off with cloth—not waste— 
Cues” 


366 


A NEW LAKE PASSENGER STEAMER. 


The latest addition to the fine fleet of passenger steamers of 
the Great Lakes of North America is the new steel steamer 
Alabama, just delivered to the Goodrich Transit Company of 
Chicago, Ill., by the Manitowoc Dry Dock Company, Mani- 
towoc, Wis. This steamer is probably the most complete and 
elaborate craft of her size and kind on fresh water, and no 
expense has been spared to proide for the safety and comfort 
of the passengers. The subdivision of the hull by an unusu- 
ally large number of watertight bulkheads makes the ship 
practically unsinkable, and a complete automatic sprinkler 
system as well as special fire pumps affords absolute fire pro- 
tection. All conveniences known to modern ships, such as 
wireless telegraph outfits, refrigerating plant, running water 
in staterooms, drinking water systems, etc., have been in- 
stalled. 

The principal dimensions of the ship are as follows: 


IKI Nem coscobaccocopoucs coo0 AGO uEak 
Leman Owner alll, co ococogodecc0es 271 feet 6 inches 
Beara, 10VOGl@Gl ocho cuacc00u06 oct 44 feet 
Depth to main deck...-....).. 2-5. 17 feet 
Depthytorsparndeckeernen trea 27 feet 
DDFAty ait saat ee eyestorietabd kaa: 12 feet 6 inches 
IDsraune momryyaNnGl Go Gccoocbcndac 008 5 9 feet 
GsOES WOMTAEE osoda00v0000000006 2,626 tons 
INTAE HOWUMEVES 5 o 5500000 arcuate roves da 1,684 tons 


There are five decks, viz.: Orlop, main, spar, promenade 
and boat decks. The hull is constructed of mild steel, and 
divided into eight compartments by watertight bulkheads, ‘and 
the orlop deck is watertight in Nos. 1, 2, 3 and 7 compart- 
ments. : 

The shell plating includes a flat plate keel, 35 inches by 
26.25 pounds, and seven strakes amidship on each side. The 
earboard strake A and strake D are 22.5 pounds, B, C, E and 
F are 20 pounds, and the sheer strake G is 30 pounds. The 
plating between the main and spar decks is 12.5 pounds for 
the lower strake and 10.2 pounds for the upper. The center 
vertical keelson is 27 inches by 18.75 pounds, with double 
5-inch by 3%4-inch by 12-pound angles, top and bottom. 
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FIG. 2.—STATEROOM DE LUXE ON THE ALABAMA. 


the ship for ice work. The bow plating is made of double 
thickness for the same purpose. The main deck is 15-pound 
plate, laid flush and covered in the cargo space with 3-inch fir 
decking. | 

Supporting the cabin or spar deck are channel belt beams, 
12 inches by 25 pounds, spaced 12 feet, and terminating on the 
belt frames. These beams, in turn, support three I-beam fore 
and afters. The deck beams are 5-inch by 6.5-pound chan- 
nels, spaced 3 feet. This deck is laid throughout with No. 10 
W. G. plate, to serve as fire protection between the cargo 
space and the cabins. The 13-inch matched deck is laid on 
battens on the steel. 

The deckhands are berthed on the orlop deck, in the No. 2 
compartment, which has asbestos composition floor and steel 
berths. The No.3 compartment contains the galley and re- 


J 


frigerators on the starboard side, floored with brick. On the 


FIG. 1.—THE GOODRICH TRANSIT COMPANY’S NEW PASSENGER STEAMER ALABAMA, 


The frames are 6 inches by 13.75 pounds bulb angles, spaced 
24 inches, and running to the main deck. Belt frames of 
12-inch by 20.5-pound channels, spaced 12 feet apart, run 
continuously to the spar deck. The main deck beams are chan- 
nels, 12 inches by 25 pounds, spaced 4 feet. The orlop decks 
are all steel, and the beams are exceptionally heavy to stiffen 


port side are the mess rooms and rooms for the cook’s crew. 
These rooms are floored with composition. All partitions in 
the hold are of corrugated iron, with an open space at the 
top fitted with wire netting screens. The waiters are placed 
in the No. 7 compartment, with floors and partitions similar to 
those forward, 
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The firemen, coalpassers and sailors are housed on the main 
deck forward, the after partition between the quarters and the 
cargo space being of steel. 

The main deck aft contains the lobby, baggage room, news 
stand, barber shop, purser’s and steward’s offices and the 
men’s toilet. The lobby is finished in vermilion wood, with 
the borders of the panels enriched with inlay, and a marble 
base board protects the wood work at the bottom. The floor 
is asbestos composition, with an art border. The purser’s and 
steward’s offices are paneled in mahogany and equipped for 
their purpose; except for the toilet, which is ceiled in birch, 
all other rooms are finished in white enamel. 

The grand staircase leads up the main salon, which is 
paneled in African mahogany. The panels are particularly 


FIG. 3.—FORWARD END OF MAIN SALOON. 
£IG. 5.—MAIN DECK. 


large, extending from door to door of staterooms, and are 
built of beautiful crotch mahogany with inlaid borders on an 
inlaid figure, showing a conventional design of the cotton plant. 
The cotton plant, which is associated with the name Alabama, 
is used throughout the ship as the motif of the design. At 
the after end of the engine trunk, and directly facing the 
stairway, is a large panel showing the coat of arms of the 
State of Alabama, worked in inlay. This appears at a dis- 
tance as a painting, and only close inspection shows that it is 
built up of many kinds of wood, each of its natural color. 

At each side of the machinery trunk, and leading forward, is 
a wide passage finished in mahogany and terminating in the 
dining room. The stateroom numbers throughout are inlaid 
in the doors and enclosed by a border of the cotton plant. 
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The dining room extends 38 feet fore and aft and from 
side to side of the boat, with special rectangular windows, 
instead of the usual side lights. This room is finished in 
Prima Vera, an African wood, and is stained a beautiful shade 
of light green. The panels between the windows and on the 
other walls as well are inlaid with.a spray of the cotton plant. 
At the after end is an imposing side board, built in, of the 
same wood, and in each after corner is a private dining room, 
one finished in cocoa wood, the other in Circassian walnut. 

Forward of the dining room is the pantry, officers’ mess, 
and rooms for the forward deck crew. The wireless room 
opens into the dining room, where messages may be filed and 
received. 

On the promenade deck the entire cabin is given up to state- 


FIG. 4.—SMOKING ROOM. 
FIG. 6.—DINING SALOON. 


rooms, which are finished in old ivory enamel and mahogany 
doors. On this deck there are two public bath rooms, one 
for men and one for women. The promenade itself is espe- 
cially wide and can accommodate hundreds of people without 
crowding. 

At the forward end of the boat deck is the large pilot house, 
with a flying bridge similar to those on ocean liners. The 
pilot house is placed aft of the foremast, and some distance 
from the bow. Just aft of the pilot house are the captain’s 
quarters, finished in birch, natural finish. The balance of the 
forward cabin is devoted to six parlor rooms, with a bath 
room in connection with each room. These rooms are about 
11 feet by 12 feet, and are furnished with brass beds, couches, 
and dressers, and each suite is decorated differently. 
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Aft of the stack are staterooms and rooms for the cabin 
maids. The after end of the cabin is used for a large buffet, 
which is finished in Hungarian ash, stained a silver gray, 
bringing out the beautiful grain of the wood to the best ad- 
There are eight alcove seats, with leather upholster- 
ing at the sides of the room. Four paintings of woodland 
scenes are worked into the panels between the windows. The 
bar is at the forward end, and there are two large refrigera- 
in connection. Double doors lead from the buffet to an 
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Welin quadrant davits. The Alabama is the first boat on the 
Great Lakes to be equipped entirely with these improved 
davits. A sprinkler system in all parts of the ship, besides 
thermostats in every room and elsewhere, augment the regular 
fire system, which is operated by a large vertical fire pump of 
the fire boat type. Push butt6ns and thermostats operate 
annunciators in the purser’s room, engine room and on the 
bridge. 


The steering gear is the Williamson differential type, di- 
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observation deck, where an unobstructed view of half the rectly attached to the rudder stock, and the valves are operated 


horizon may be enjoyed. 
All of the toilets, bath rooms and crew’s rooms throughout 


the ship are laid with asbestos composition flooring, which is 
seamless, sanitary and practically impervious to wear. The 
hallways and buffet are floored with cork tile, which is noise- 
less. The designing of the cabins was put in the hands of 
Mr. Abner Crossman, of Chicago, who before retiring was a 
leading decorator of that city. 

The Alabama is equipped throughout with all the latest im- 
proved appliances for the safe-guarding of the passengers 
against fire and the elements, including A-B-C life belts and 
12 large metallic lifeboats of the standard Lane and DeGroot 
type, equipped with Mills releasing gear and operated by 


by the Williamson telemotor. This steam machine is sup- 
plemented by a hand-gear, located on top the upper deck, aft. 

The electric plant consists of three 35 kilowatt General 
Electric Company’s turbine generators, operating 1,500 incan- 
descent lamps and a 5,000-candlepower searchlight. There are’ 
two freight elevators of the hydraulic type, with platforms 
8 feet square. 

The propelling machinery consists of one triple expansion 
engine, with cylinders 23 inches, 38 inches and 62 inches diam- 
eter, with a stroke of 36 inches. The wheel is 12 feet in diam- 
eter, and has four adjustable blades. The driving shaft is 
1214 inches diameter. The engine operates at 120 revolutions 
per minute, and develops 2,250 horsepower. 
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The condensing outfit includes a surface condenser, with an 
area of 3,000 square feet, a centrifugal pump, with an 8-inch 
double suction, direct-connected to a 6-inch by 6-inch engine, 
and a 16-inch by 32-inch Prat Rotrex air pump. 

The auxiliaries consist of a feed pump, general service 
pump, bilge, sanitary and fresh-water pumps, and Ahren’s 
1o-inch by 6-inch by 8-inch vertical fire pump and two 30-inch 
water filters. f 

The refrigerating plant is the carbonic anhydride process, 
and the machine is installed in the engine room and piped to 
the various refrigerators in all parts of the ship. 

The boiler installation consists of a battery of three Scotch 
marine boilers, 12 feet 6 inches diameter and 11 feet long, 
carrying 180 pounds of steam. The boilers are placed three 
abreast across the ship, with a common uptake, and there is 


COALING WARSHIPS AT SEA. 


Naval men, and all persons connected with the merchant 
marine, who have to handle coal or other bulk cargo in quan- 
tities, will find matter of interest in the recent performances 
of the new United States collier Vestal during a recent trip 
made for attendance upon the battleship Michigan and a fleet 
of destroyers on the coasts of Maine and Massachusetts. The 
entire fleet of United States colliers is built upon naval de- 
signs and equipped with the Spencer-Miller marine transfer, 
a device for the rapid transfer of coal, which was designed 
especially for this service and which now gives promise of be- 
coming of considerable interest as an equipment for merchant 
ships of several classes. 

The colliers differ materially one from another in details, 
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PIG. 1.—CCLLIER VESTAL EQUIPPED WITH SPENCER-MILLER MARINE TRANSFERS, COALING A BATTLESHIP. 


a 12-foot firehold and an athwartship coal bunker. Each 
boiler has two 48-inch Morison furnaces, 286 3-inch tubes, 
8 feet and 5% inch long. The grate surface is 48 square feet, 
and the heating surface 2,020 square feet for each boiler. The 
draft is a modified Howden system, operated by a 48-inch 
fan, direct-connected to a 7-inch by 7-inch engine, running 
400 revolutions per minute. The fan is placed in the engine 
room on the main deck and tends to make.the machinery space 
very comfortable. 

Two 36-inch ventilators lead into the fire room, and, in 
conjunction with the single row of boilers, cause the firing 
space to be unusually cool. 


Two new steamships, the Luseric and Octeric, with a com- 
bined tonnage of 30,000, have been placed in service by the 
Waterhouse Line on the route between Puget Sound, Japan, 
China and Manila, replacing the Oceano and Aymeric. 


but all are alike in the fact that they have large holds adapted 
to the use of grab buckets for taking out the cargo and 
hatches suitable for this method of unloading. There are two 
types of the Spencer-Miller marine transfer installed on them. 
On the vessels of the Vulcan type the booms are swung from 
king posts placed one on each side of the coal hatch. On the 
Vestal type, the booms are attached to masts, each mast carry- 
ing the booms to serve two hatches. 

The Vulcan type had its first test in actual service much 
earlier in the year when the Atlantic fleet was at target prac- 
tice off Guantanamo, Cuba, and the reports regarding the 
rapidity with which coal was transferred from collier to war- 
ship were most satisfactory. It was shown that the marine 
transfer would handle coal equally well with the grab bucket 
or in bags, and that it easily delivered coal to battleships faster 
than the crew of the battleship could dispose of it. The 
actual capacity shown in practice, where two trained operators 
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FIG. 2.—Uv. S. 


transferred 190 tons of coal an hour from a single hatch, was 
at no time called for, as the crew of the battleships could not 
dispose of the coal at any such rate. Nearly 1,700 tons of 
coal was actually put aboard one battleship in five hours using 
four marine transfer outfits with grab buckets, and one han- 
dling coal in bags. This was declared to be a record per- 
formance under the circumstances. 

The Vestal coaled the Michigan three times during the 
recent trip off the coast of Maine. There was no opportunity 


FJG. 3.—BIRD’S EYE VIEW OF THE DECK OF A COLLIER 


. 


(Photograph Copyright, 1910, by Enrique Muller.) 


COLLIER VESTAL, 


for testing the continued capacity of the transfer apparatus 
nor its total capacity, as, on account of experiments which 
were being conducted, it was necessary to keep the Michigan 
upon a practically constant load line. Therefore only quanti- 
ties of from 250 to 350 tons were put aboard her each 
time. These quantities were, however, delivered in record 
time. 

Some of the most interesting operations were in coaling 
torpedo boat destroyers. These little vessels could take only 


COALING A BATTLESHIP AT SEA. 
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about 4o tons at a time, but they were provided with a cluster 
of chutes from the deck to the bunkers, so that they could dis- 
pose of the coal rapidly. Notwithstanding their facilities for 
getting the coal below a single marine transfer with a 1I-ton 
grab bucket was able to deliver the coal faster than it could 
be disposed of on the destroyers. Torpedo boats were re- 
peatedly coaled with a 4o-ton supply in twenty minutes. 

These tests indicate very clearly that some modifications will 
have to be made in the design of modern war vessels, to en- 
able them to dispose rapidly of the coal deposited on deck 
from colliers when coaling at sea. 


THE NEW WHALING BRIG VIOLA. 


“One of the most notable additions to the American mer- 
chant marine this season is the new whaling brigantine lola, 
recently completed at the shipyard of Messrs, James & Tarr, 
Essex, Mass. The new vessel is 125 feet long, 26 feet 1 inch 
wide, and 12 feet %4 inch in depth, the gross tonnage being 
190 and carpenter tonnage 307. The frames are of white oak, 
sided 8 inches and are double, the planking being of the best 
white oak, 2%4 and 3% inches in thickness, butt fastened with 
copper spike fasteners. The inner sheathing is of yellow 
pine, 3 and 4 inches, and the deck is laid with 4-inch white 
pine, the beams being of oak, 8 inches square. The sheathing 
on the outside is of copper, three different weights being 
used, consuming over 4% tons of copper sheathing and 1,100 


FIG. 1.—THE VIOLA»-LEAVING PORT ON HER FIRST VOYAGE. 


pounds of copper nails; the hull beneath the copper sheathing 
is covered with felt. 

The cabin is handsomely finished in cypress, with a hard 
pine floor, and is furnished with all modern conveniences, 
including baths, toilets, hot and cold water, both fresh and 
salt, etc. A unique feature of the cabin furniture is an in- 
genious combination sideboard, bureau, desk and medicine 
chest, making a splendid and useful addition to the cabin 
equipment. There is also a-neatly constructed book cabinet 
and a sofa,’ built into the cabin woodwork in such a manner 
as to be economical of space, yet generous in accommoda- 
tion. The entire equipment throughout this vessel is a de- 
cided innovation compared with the usual typé of whaler, and 
there are many improvements of a radical nature, suggested 


FIG. 2.—DECK SCENE, WASHING WHALE BONE, 


by the many years of practical experience of her commander, 
Capt. John A. Cook, of Provincetown, under whose personal 
supervision she was built. , 

The vessel is the property of the John A. Cook Whaling 
Company, Inc., of Portland, Me., but was fitted out and sails 
from the old whaling port of New Bedford, Mass., where 
the entire whaling fleet make their headquarters when in port, 

The equipment for whaling includes four whaleboats—three 
carried on davits in readiness to lower, anc one spare boat, 
carried on the stern. The apparatus for boiling out the 
oil from the blubber consists of two 165-gallon cast iron 
trypots, set side by side in a furnace of brickwork, built on 
deck just aft the foremast, and it is estimated that the vessel 
can stow about 900 barrels of oil in her hold. Everything 
about the vessel has had the best of material and workman- 
ship, nothing -but selected stock of the finest quality being 
used, and the work has been done with care and deliberation. 


FIG. 3.—SAILOR WITH ALL HIS WHALING GEAR, 
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The craft conforms to Lloyd’s regulations in every respect, 
and is rated by them A-z for a period of fifteen years. Com- 
pleted and ready for sea she is said to represent an outlay 
of about $45,000 (£9,260). 

The accompanying views show the Viola as she appeared 
under sail for the first time, bound on a three years’ voyage 
for sperm whales, and also typical deck scenes on board a 
whaler. The sail plan here reproduced gives a general idea 
of the sail area, as well as illustrating the arrangement of 
the whaleboats on the port side, there being but one carried 
on davits on the starboard side owing to the method of “cut- 
ting in,” which is always done from the starboard gangway 
and cutting stage, which is lowered over the whale secured 
alongside, amidships. A unique feature of the rig is the in- 
troduction of a pole bowsprit, this being the only brigantine 
ever built so equipped, as far as known. 
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The vessel is provided with six large winches, ten large 
derricks and two extra heavy derricks for special lifts. 
Electric lights are fitted throughout, and there is a large 
refrigerating plant with cooling chambers. 

The machinery, supplied by Messrs. David Rowan & Com- 
pany, of Glasgow, consists of triple-expansion engines having 
cylinders 18 inches, 30 inches and 50 inches diameter by 33 
inches stroke, and two single-ended boilers 13 feet diameter 
by 10 feet 6 inches long, designed for 180 pounds working 
pressure, natural draft. 

The engine cylinders are supported on six columns, the 
back columns being of cast iron and the front ones of pol- 
ished wrought iron. The condenser is of the built type, 


separate from the main structure of the engines, and is ar- 
ranged with specially large surface for working in tropical 
waters. 


The air, circulating, feed and bilge pumps are of 


FIG. 4.—SAIL PLAN OF THE VIOLA. 


The whaler will carry a crew of twenty-three ‘men all told, 
including the captain, first, second and third mates. The 
craft was named Viola in honor of the captain’s wife, and 
she has accompanied him on the long voyage as assistant 
navigator, as she has sailed with him previously for twelve 
years, and is considered to be an expert navigator. 


The Jonathan Holt, Designed for West African Service. 


Messrs. William Hamilton & Company, Ltd., Port Glas- 
gow, launched in June, ro1o0, the Jonathan Holt, a hand- 
somely modeled steel screw passenger and cargo steamer, 
built to the order of Messrs. John Holt & Company, Liver- 
pool. The principal dimensions of the vessel are: Length, 
260 feet 6 inches; beam, 38 feet; depth to main deck, 18 feet 
3 inches; depth to shelter deck, 26 feet 9 inches. 

This vessel is intended for the West African trade, and 
is rigged as a fore and aft schooner; she has a raised fore- 
castle, with accommodation for native “kroo boys,” and 
raised poop with accommodation for the white crew. Ac- 
commodation is provided in houses on the shelter deck for 
the captain, officers, engineers and passengers, and for a 
handsome saloon, smoking room, etc., etc. Special attention 
has been given to the ventilation of the vessel, electric fans 


being introduced. Mosquito screens haye been fitted through- 
- out. 


the usual reciprocating type, driven by levers off the main 
engines. 

This vessel has been built on the Isherwood system of 
longitudinal framing, to Lloyd’s highest class, special survey, 


LAUNCH OF THE JONATHAN HOLT, 
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and under the superintendence of Messrs, A. C. Hay & 
Smart, consulting engineers, Liverpool. 

A special feature of this vessel is the attempt to es her 
mosquito-proof in tropical climates. The interior of the 
vessel is much roomier than the ordinary West African 
steamer. Every skylight and air aperture on the vessel has 
special coverings of closely-worked copper gauze. The port 
holes have double doors—an ordinary glass one for use in the 
temperate zone and a copper gauze one, which replaces the 
glass when the tropical zone is reached. There are similar 
double doors in the saloons of the vessel and in the sleeping 
quarters of the men. 


OLD TRANSATLANTIC PACKET SHIPS. 


BY FRANCIS B. C. BRADLEE, 


Strange as it may seem to the present generation of travel- 
ers, the transatlantic trade some seventy-five years ago was 
dominated by sailing packets. As early as 1707 there were 
regular trading ships between Boston and London, some of the 
best-known captains of that period being Mason, Holberton 
and Sears. As the eighteenth century wore on Liverpool 
began to be substituted for London as the English port, the 
coarser and bulkier cargoes coming from Liverpool and the 


ber, “intended for a regular ship between this port and Liver- 
pool, 323 tons, coppered to the bends, and having elegant ac- 
commodation for passengers.” This vessel and others named 
the Packet and the Romeo were run between Boston and 
Liverpool in 1806 by the Boston Importing Company. 

Other regular traders, all American, of this period, to Liver- 
pool, not controlled by the Boston Importing Company, were 
the President Adams, New-Galen, John Adams, New 
Packet, etc. 

In addition to the ordinary dangers of the seas American 
commerce at this time was subjected to great annoyance, dis- 
aster and loss, in connection with the tremendous struggle then 
in progress between Great Britain and France. What with the 
British orders in council on the one hand and French decrees 
on the other (it is marvelous that the New England merchants 
were able to maintain their position on the ocean at all. The 
Boston Importing Company’s ship Sally was “sequestered” at 
San Sebastian in 1810, but finally was released in order to 
bring home the American Minister to France, Gen. Arm- 
strong. Owing to this and the fact that another of their ships, 
the Packet, had been seized for some time at Hamburg, the 
Boston Importing Company became involved in financial 
trouble and its affairs were settled. 

The next effort to start a line of packets between America 
and England was when some New York merchants started the 


NEW YORK AND LIVERPOOL PACKET SHIP ROSCIUS OF THE DRAMATIC LINE (1835). 


finer goods being shipped from London. Most of the coarse 
goods consisted of earthenware, iron ware, coal and salt. In 
the years just preceding the breaking out of the Revolution 
the best-known packets between Boston and England were the 
Boston Packet, Captain John Marshall, and the London Packet, 
Captain Robert Calef. Both of these vessels were not over 
300 tons register apiece, and both were owned in Boston. 
During the Revolution and for some time after everything 
was in such a disorganized condition that, as far as can be 
traced, there were few regular traders to England. 

In 1805 an association was formed in Boston called the 
Boston Importing: Company. The company was to operate 
vessels, and also import and export goods, between, Boston- 
Eiverpool and London. J. W. Storrow was the treasurer of 
this concern, and Ammidon and Boyle were the agents. In 
May, 1805, they advertised the ship Sally, Captain Seth Web- 


famous Black Ball line to Liyerpool in 1816. Each vessel of 
this line had a large black ball painted on the foretopsail so 
it could be easily recognized at sea. The Black Ball line of 
packets was probably the best known of all, for it lasted under 
different managements until 1883, although it gave up carrying 
passengers ten years before that. Its last ship was the Ne 
Plus Ultra, of 1,300 tons, Captain Borden. 

The first four ships of this line (1816) were the New York, 
Canada, Pacific and Jas. Munroe, each about 400 tons (con- 
sidered large in those days) and full ship rigged. Their 
passenger accommodation was considered very fine and caused 
the old merchantmen to seem shabby and uninhabitable. These 
vessels sailed from either side regularly on the 1st of each 
month, and for the first nine years their average passage to 
the eastward was 23 days and westward 40 days, although the 
Canada once made the eastward passage in 15 days 18 hours. 
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BURNING OF THE WHITE DIAMOND LINE PACKET OCEAN MONARCH JUST OUTSIDE LIVERPOOL, AUGUST 24, 1848. 


The Black Ball line gradually increased its sailings and ves- 
sels adding such ships as the Oxford, Cambridge, Yorkshire, 
Devonshire, Independence (which although built as far back 
as 1834, once made a voyage to Liverpool in 13 days) Isaac 
Webb and many others. The Isaac Webb was perhaps one of 
the best known of their vessels. She was. built by Wm. H. 
Webb at New York in 1850 of live oak, locust and cedar, 188 
feet long, 4o feet beam, and 28 feet depth, with three full 


was known as the Dramatic line, the ships of this line being 
named after celebrated actors, as the Roscius, Siddons, Gar- 
rick and Shakespeare. These vessels were considered very 
large for their day, being 1,000 tons or more each. A noted 
departure also. in these ships besides their superior interior 
fittings was the total abandonment of the fine lined vessel 
having a sharp rise of floor and the substitution for it (against 
the opinion of the noted New York shipbuilders) of the flat 


THE MORGAN LINE PACKET SHIP VICTORIA (1843). 


decks and a registered tonnage of 1,300. She often made the 
voyage to Liverpool in 16 and 17 days. 

In 1821 Byrnes, Grimble & Co. started another Liverpool 
line called the Red Star, with ships called the Panther, Her- 
cules, ete., and which sailed on the 24th of each month. Then 
followed the Swallow Tail line, with the George Washington, 
Pennsylvania, etc., and in 1836 Mr. E. K. Collins founded what 


floored form of hull. Mr. Collins afterwards founded the 
famous Collins line of steamers between New York and Liver- 
pool in 1850, but it was unsuccessful. ; 

Other well-known lines of packets were Morgan’s to Lon- 
don; Grinnell & Minturn’s to London and Liverpool, owning 
the Constitution, Cornelius Grinnell, etc.; Williams & Guion’s 
Black Star line to Liverpool, all from New York. 
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The Adelaide of the Black Star line in 1864, while on her 
way down New York harbor, was passed by the steamer 
Sidon of the Cunard line, but the Adelaide arrived in the 
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the China, India and San Francisco trades. The packet ships 
were built with more or less round bows, full poops extending 
nearly to the mainmast, and great breadth of beam, thus in- 


THE SOUTHAMPTON OF THE MORGAN LINE (1849). 


Mersey before the Sidon, having made the passage in 12 days 
8 hours. iy 

In 1866 Messrs. Williams & Guion, finding it impossible to 
compete against steamships, built a line of steamers known as 


the Guion, but owing to the stringency of the United States | 


suring large carrying capacity combined with strength of hull. 
They were not intended for extreme speed, and when they 
did make rapid passages it was entirely owing to the ‘good 
seamanship of the commanders in being able to carry a heavy 
press of canvas. 


THE ISAAC WEBB (1851) OF THE FAMOUS BLACK BALL LINE. 


laws, this line was operated under the English flag, although 
it was really entirely owned by American capital. The Guion 
line of steamers has been extinct only since 1894. 

All of the packet ships belonging to the various lines were 
not, contrary to general opinion, of the “clipper” type, with 
the exception of the Dreadnought, Racer and a few others to 
be noticed later, the clippers being almost always built for 


The packets conveyed higher grade cargoes, also cabin and 
steerage passengers. The former, with the captain and of- 
ficers, were lodged under the poop, and although the cabins 
and saloon (or cuddy, as it used to be called) were then con- 
sidered very fine and spacious, they would not compare with 
modern standards. Each ship had room for from 10 to 20 
saloon and 500 to 1,000 steerage passengers, and these latter 
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were berthed in the ’tween decks. There was no ventilation, 
and in bad weather the steerage passengers would be driven 
below and the hatches would be clapped down upon them. 
Conditions then may better be imagined than described. 

Steerage passengers had to provide their own bedding and 
do their own cooking, and the following was the bill of fare 
legally instituted for them by the British Government: Each 
adult to receive weekly as follows: 3% pounds bread or biscuit 
not inferior in quality to navy biscuit; 1 pound flour, 1% 
pounds oatmeal, 14 pounds rice, 1% pounds peas, 114 pounds 
beef, 1 pound pork, 2 pounds potatoes, 2 ounces tea, I pound 
sugar, % ounce mustard, 44 ounce ground black pepper, 2 
ounces salt, 1 gill vinegar. 

Cabin passengers fared somewhat better, as may be seen 
by the following dinner bill of fare on board the Cornelius 
Grinnell on her way from New York to London in 1858: Soup, 
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from New York, a feat never equalled before or since by any 


sailing vessel. 


Captain Samuels always attributed his fast passages to good 
discipline and forcing the ship at night as well as during the 
day. Of course, all voyages were not always fast. In the 
winter and spring, owing to the prevalence of westerly gales, 
it was not uncommon for the packet ships to be 50, 60, or even 
70 days in reaching New York. The Switzerland, of Grin- 
nell’s line, was once 110 days on the voyage. 

The crews of the transatlantic packets (or “packet rats,” as 
they were called), were never noted for tender qualities. Cap- 
tain Samuels says of them: ‘‘They were the toughest class of 
men in all respects, and could stand the worst weather, food 
and usage, and put up with less sleep, more rum and harder 
knocks than any other sailors. They would not sail in any 
other trade.” In August, 1859, the Dreadnought was the 
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CLIPPER SHIP DREADNOUGHT (1854) OF THE RED CROSS LINE OFF TUSKAN LIGHT. 


boiled cod with boiled potatoes, roast turkey, mashed turnips, 
roast and boiled potatoes, stewed chicken with macaroni, pie, 
hot rolls, sea pies and pickles, plum pudding. 

The rates of passage varied, but the following may be taken 
as the average: Saloon, $150 (£31), and steerage from $25 to 
$40 (£5 to £8). 

Probably the best known of the transatlantic packet ships 
was the celebrated Dreadnought, commanded by the equally 
celebrated Captain Samuel Samuels. The Dreadnought was 
built at Newburyport, Mass., in 1853, and was of 1,400 tons 
register. She was what might be termed a semi-clipper, and 
as Captain Samuels says in his book “From the Forecastle to 
the Cabin,” possessed the merit to bear driving as long as her 
sails and spars would stand. Twice she carried the latest news 
to Europe, slipping in between the steamers. Her cabin ac- 
commodation was generally engaged a season in advance, and 
freight by her was guaranteed to be delivered within a certain 
time or freight charges forfeited. The Dreadnought was built 
for the Red Cross line of packets, to run in conjunction with 
the Racer, Driver, Highflyer and St: Patrick, but, strange to 
say, every one of these vessels was lost through one cause or 
another, leaving the Dreadnought all alone on the line. She 
made the passage from Liverpool to New York, dock to dock, 
in December, 1854, in 13 days, 11 hours, and in 1860 she capped 
the climax and reached Queenstown in 9 days and 17 hours 


scene of a serious mutiny and the ship had to be worked 
for several days by Captain Samuels and his officers alone, but 
at last the crew was overawed by stern measures and loaded 
firearms. 

In February, 1862, the Dreadnought, while on her way to 
New York, encountered a severe gale, lost her rudder, and 
Captain Samuels broke his leg. For several days the ship lay 
in the trough of the sea quite unmanageable. They were 600 
miles from Fayal, and being unable to keep the ship’s head to 
the sea, Captain Samuels managed to back her 280 miles. In 
the meantime a jury rudder was rigged and the vessel finally 
arrived safely at Fayal, where she remained several months. 

The Dreadnought was finally forced out of the transatlantic 
trade by the steamers and ran for some years between New 
York and San Francisco; she was totally wrecked near San 
Francisco in 1869. Captain Samuels occupied a number of 
responsible positions ashore for a number of years, and finally 
died in Brooklyn in May, 1908, aged nearly 9o. 

In 182t the Boston and Liverpool Packet Company was 
organized in Boston. They tried to get a charter from the 
Legislature and failed, but nevertheless ran several ships, in- 
cluding the Amethyst, Topaz and Sapphire, between Boston 
and Liverpool, but the enterprise soon failed. Very little can 
be found out about it. 

In 1827 another Liverpool packet line was organized in 
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Boston by Henry Hall, Joshua Blake, David Henshaw and 
others. They also tried to get a charter from the Legislature, | 
but failed. Nevertheless, they had built for them at Medford, 
by Thatcher Magoun, several ships of the highest class—the 
New England, Lowell, Trenton, Plymouth, Boston and the 
Liverpool—all between 400 and 500 tons. Jabez Howes was 
the best-known captain on the line, and Geo. G. Jones was the 
agent, and, according to the advertisement, ‘mattresses, bed- 
ding, wines and all other stores were to be furnished to pas- 
sengers in the cabin, and for them the fare to Liverpool was 
to be $140 (£29). The packet Boston belonging to this line 
was struck by lightning and burnt May 26, 1830, a few days 
out from Charleston, S. C., on her way to Liverpool. Sir 
Isaac Coffin, the Boston boy who rose to the position of ad- 
miral in the British Navy, was a passenger. This packet -line 
ceased operations (probably owing to hard times) about 1833, 
as no trace of it can be found after that date. 

The first line of packets to Havre from New York was 
started in 1822 by Francis Depan with ships named the 
Stephania, Captain John B, Pell; Henry IV., Captain Wm. W. 
Skiddy, and Helen Mar, Captain Harrison. Other lines to 
Havre were started in 1823 by John J. Boyd, and in 1832 by 
Wm. Whitlock, Jr. 

In 1844 Mr. Enoch Train started his celebrated and by far 
the best known line of Boston and Liverpool packet ships. The 
first ships advertised by the new line were the Dorchester, 500 
tons; the Cairo, 600 tons; the Governor Davis, 800 tons, and 
the St. Petersburg, 800 tons, “all first class Medford-built, cop- 
per-fastened, coppered and fast-sailing ships.” Mr. Train 
afterward added to his fleet the following vessels: Joshua 
Bates, Anglo-Saxon, Anglo-American, Washington Irving, 
Ocean Monarch, Parliament, Daniel Webster, Star of Empire, 
Chariot of Fame, Staffordshire, Cathedral and the John Eliot 
Thayer. All these latter ships were built by the celebrated 
Donald McKay at East Boston, and were large for their day, 
ranging from 1,000 to 1,500 tons each. They were especially 
designed for the emigrant trade. 

The Ocean Monarch of this line met with a very sad fate. 
She left Liverpool for Boston August 24, 1848, under command 
of Captain James Murdock, with 32 cabin, 322 steerage pas- 
sengers and a crew of 42 on board. Soon after the tug had 
left her outside Liverpool she was discovered to be on fire, 
owing, it is said, to one of the steerage passengers lighting 
a fire in a ventilator. As she had just left port, more or less 
confusion prevailed and part of the crew were drunk. Ac- 
cording to Captain Murdock’s own account, “We began with- 
out delay to throw water down, but five minutes afterwards— 
indeed almost instantly—the after part.of the ship burst into 
flames. We put the ship before the wind in order to lessen 
the draft, but were obliged to bring her to again. The fire 
produced the utmost confusion among the passengers, des- 
peration prevailed, yells and screams of the most horrifying 
description were uttered, all control over them was lost; my 
voice could not be heard, nor my orders obeyed.” 

To make a long story short, the Ocean Monarch burnt so 
rapidly that in spite of several ships being near at hand and 
sending assistance at once (among which may be mentioned 
the new Brazilian frigate Alfonso, which was on her trial 
trip with the Prince de Joinville, son of the ex-King of France, 
Louis Phillipe on board), 178 persons lost their lives either by 
burning or drowning. At a court of inquiry Captain Mur- 
dock was exonerated from all blame. 

The sketch of the burning ship (page 375) is from the 
sketch book of the Prince de Joinville himself. 

Probably the best known of all Train’s ships was the Staf- 
fordshire, built by Donald McKay in 1851. She was 240 feet 
long, 41 feet beam, 37 feet depth, and registered nearly 2,000 
tons. She was full clipper type and very fast. She was lost 
on the Nova Scotia coast December 30, 1853. 
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The Staffordshire was commanded by Captain Josiah Rich- 
ardson, and when the ship went ashore he said: ‘My pas- 
sengers first, my crew next, and then my officers, and [ will 
stay by my ship,” and he went down with her. Captain Rich- 
ardson was a native of Shrewsbury, Mass., and there is a 
monument erected to his memory in the beautiful cemetery of 
that town. 

Other well-known captains in the ““White Diamond” line, as 
Mr. Train’s line was called, were: Caldwell, Thayer, Brown, 
Howard and Knowles. The present Warren line of steamers, 
although sailing under the English flag, is the outcome of the 
Train line of packet ships. After Mr. Train died the firm 
became Thayer & Warren, and then Warren & Co. 

Another well-known “White Diamond” packet was the 
Daniel Webster, built in 1850 to replace the Ocean Monarch. 
She was built by Donald McKay at East Boston, in the 
strongest and best manner of white and live oak, at a cost of 
$80,000 (£16,500), 1,500 tons register, 186 feet long, 4o feet 
beam. She had a full poop extending nearly to the mainmast, 
under which was the saloon and first-class cabins. The saloon 
was described as a “spacious apartment, fitted elegantly in 
rich, deep-veined mahogany, with columns relieved with gold. 
The ceiling is white and gold.” The emigrants’ quarters were 
a great improvement over anything then existing, being fitted 
up with iron berths and two hospitals, the latter a great 
novelty. 

The captain of a packet was a much more important per- 
sonage than a Cunard captain is to-day. He was an owner as 
well as a commander, and he met the shipping merchants on 
terms of social equality. He was absolute master of his vessel 
and of every man on board of her. His income was often 
$5,000 (£1,030) a year, consisting of 5 percent of all the 
freight money, 5 percent of all steerage passage money, 25 
percent of all cabin passage money, the entire receipts for 
carrying the mails (2 pence a letter from the British Govern- 
ment and 2 cents a letter from the American Government), 
and a salary of $360 (£74) per annum. Moreover, he had 
the privilege of taking his wife, and sometimes even her sister 
aboard free. A packet captain also attended personally to the 
lading, rigging, victualling, manning and many other details 
of a ship’s orderly. departure, superintending and paying for 
repairs and keeping a regular business account with the agents 
as one merchant does with another. 

For a time after the steamers started the packets held their 
own, but the introduction of iron, screw-propelled steamers 
carrying freight and emigrants at reduced rates sounded their 
death knell, and by 1875 few were left, and these had given 
up carrying passengers. The Black Ball line in 1847 placed a 
steamship in service, the United States, built by Wm. H. Webb 
at New York. She was a large, wooden side-wheel boat of 
nearly 2,000 tons, but soon after she came out the company 
accepted a tempting offer for her from the Prussian Govern- 
ment, and she was made into a steam frigate. ; 

It is rather a painful contrast to present American deep 
water shipping conditions, to think that previous to the intro- 
duction of steamers in the transatlantic trade (1838) the 
United States controlled nearly the whole of this vast traffic. 
With the exception of the Hamburg-American line of German 
packets, now the Hamburg-American line of steamers, every 
line of packets was under the American Flag. To-day there 
are four American transatlantic steamers, and, of course, no 
There was not a single line of English 
packet ships, whereas to-day Great Britain stands supreme in 
the deep sea carrying trade, 


Lieutenant Commander Roscoe C. Moody and Lieutenant 
Commander Milton E. Reed have been detailed for permanent 
duty as designing engineers in the Bureau of Steam Engi- 
neering, United States Navy. 
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THE MARINE STEAM ENGINE INDICATOR —XIV.* 


BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 


/ 
/ 


THE DIAGRAM. 


In the preceding chapters an attempt has been made to 
describe the indicator, to point out the.most widely differing 
details of the various designs, to describe methods of testing 
and keeping the instrument and its reducing gear in order and 
‘to give directions for the proper manipulation of the mechan- 
isms when taking diagrams. It now remains to show just 
what the diagram is, what may be deduced from it and the 
most common errors to which it is liable. Very few have 
‘sufficient comprehension to gather any clear idea of the rela- 
tion between two or more variable quantities when these 
quantities are represented by figures only, and to make such 
relations clearer mathematicians have long made use of 
graphic diagrams, certain forms of which will now be de- 
scribed. 

A thorough understanding of simple graphic diagrams is a 
“necessity for every- marine engineer who would advance in 
the theoretical part of his profession, because the technical 
press contains an ever-increasing number of them, and in indi- 
cator work a knowledge of simple graphics is absolutely essen- 
tial. The reader is therefore urged to make a few of these 
diagrams for himself, using any tables which he may have at 
hand and which contain two sets of variable quantities. 

The system about to be described was originated by Des- 
cartes in 1637, and hence is called the Cartesian System in 


FIG. 93. 


_ honor of its inventor, and the simple forms here shown are 
' the starting point of co-ordinate or analytic geometry. 
Upon a sheet of paper draw a horizontal line x’x, and inter- 
secting it at right angles at the point O a straight vertical line, 
yy, as in Fig. 93. The line #’4 is known as the Axis of Ab- 
Scissde, or Axis of X, and the line y’y as the Axis of Ordi- 
_ nates, or Axis of Y. The point O in which the lines intersect 
is called the Origin. The two lines when spoken of together 
are called Co-ordinate Axes, and the term rectangular is some- 
times prefixed because the axes are at right angles. If 
through the point P we draw PM parallel to y’y, and PN 
parallel to %’x, it is at once plain that the position P is known 
if the lengths PM and PN are known; that is to say, when the 
value of its co-ordinates are known. Distances measured on or 
parallel to x’# are usually referred to as the distance X and 
distances measured on or parallel to y’y as the distance Y. 
Suppose that P is to inches to the right of the axis of VY and 
8 inches above the axis of X. The Equations of the Point are 
4 = 10 and y = 8. The distance 10 is also known as the 
absicssa of the point P and the distance 8 as the ordinate. 


—— 


* Copyright, 1910, by Chas. S. Root. 


The equations for the point N are y = 8, + = O, and for the 
point M, = 10, y= O. 

Draw a line from O to P. The equation of the line is, 
y = .8r. Assign any value to x, as 2, 4, 6, 8, 10, as shown in 


the figure. Mutliply these numbers by .8 and we get the fol- 
lowing results for values of y: 
When *° is 2 4 6 8 10 
VasiS ieee lno 3.2 4.8 6.4 8.0 


Locate the points whose equation are + ~2, Vv == 162 
+ —4, y = 3.2. A straight line will pass through the origin, 
the points located from the equations, and the point P. The 
reader should verify this statement by constructing the dia- 
gram. This line is technically known as a curve, no matter 
what its form. 

1 Take the equation + y = 8. To trace this curve divide both sides 
of the equation by x» and we have the equation in the form ) = 

6 


Let + = 1, 2, 4, 6, as before and solve to determine a set of values 
for y as given below: 
When X is 1 2 4 6 8 10 
8 8 8 8 8 
Y is —or 8 —or 4 — or 2 — one: —orl == OP ot} 
1 2 4 6 8 , 10 


Locate the points and draw the curve. This curve is a rectangular 
hyperbola and is much used in the analysis of indicator diagrams. 

Before taking up the indicator diagram two examples of the 
practical use of graphic diagrams will be given, this in order 
to show the very clear manner in which more or less obscure 
relations between variables are indicated. Consider the fol- 
lowing quantities taken from the steam tables of Marks and 
Davis’ showing the relation between the pressure and tem- 
perature of saturated steam: 


Absolute Pressure 
Lbs. per Square Inch 
Also Values of x. 


Absolute Pressure 
Lbs. per Square Inch 
Also Values of x. 


. Temperature 
Degrees Fahr. 
Also Values of y. 


‘Temperature 
_ Degrees Fahr. 
Also Values of ¥. 


Wadcingobsihoosooe 228 WAV cooosonoapongpe 341.3 
EWaccasooca0cha00c 267.3 140. obcon0godeD 353.1 
Wosasoddo obbootne 292.7 ND ooconcoucsvonont 363.6 
Sn baadobonoueoant 312. Roc cooasvcoadaoon 373.1 
MU oocancec0 co do0% 327.8 AWWeccoaccvsyooogua 381.9 


An inspection of the above table will enable us, at best, to 
obtain only a hazy idea of the relation which exists between 
the columns of variable quantities. To make the relation 
clearer lay down a graphic diagram as follows: 

Every engineer should have on hand a few sheets of co- 
ordinate paper, ruled to x ro to the half inch, with every tenth 
line in both directions a little heavier than the rest, as shown 
in Fig. 94.° Let each single division horizontally represent one 
pound pressure above absolute vacuum and mark every ten 
pounds with figures along the axis of X. Let each vertical 
division be one degree Fahrenheit (commencing at the axis 
of X with too degrees) and mark every ten degrees with figures 
along the axis of Y. Locate the point + = 20, y = 228, as 
shown.at I in the figure, then + = 30, y = 267.3, as at 2. 
Fix the remaining points given in the table, as shown at 3, 4, 
5, 6, 7, 8, 9 and Io, and pass a smooth curve through them. An 
inspection of the curve shows that the slope is about 45 de- 
grees between 60 and 80 pounds absolute, and in consequence 
that the temperature increases about one degree for each 
pound increase in pressure. That between 20 and 30 the in- 
crease in temperature is about two degrees for every pound 
increase in pressure, and between 160 and 180 pounds the in- 
crease is only one-half degree per pound. No simple equa- 
tion which will satisfy this curve is known to the writer. 

It will be noticed that pressures and temperatures inter- 
mediate to those used in laying out the curve can be readily 


1The reading of this paragraph may be omitted if the solution and 
the equations is not clear to the reader. 

2 Tables and Diagrams of the Thermal Properties of Saturated and 
Superheated Steam. Longmans, Green & Co., 1909. 

8 This paper is usually known as “Cross Section” paper in the United 
States and “Squared” paper in Great Britain. Sheets of the best 
quality with the outside dimensions of the ruling about 5 inches by 7-'/ 
inches can be obtained for 25 cents (1 shilling) per quire. 
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SEPTEMBER, 1910. 


taken from the diagram and this with a close degree of ac- 
curacy. If the curve had been run through points located by 
actual observation during a test of pressure and temperature, 
and any point had fallen much outside of the smooth curve, 
attention would at once have been called to the discrepancy, 
and the observation either thrown out or re-verified. This is 
another advantage of a graphic log. 

Graphic diagrams are frequently made use of by marine 
engineers for displacement curves; speed and horsepower; 
speed and revolutions; speed and coal consumption; mean 
effective pressure; revolutions and horsepower, etc. etc. 

In order to illusttate the action of the steam in an engine 
cylinder let us suppose that we have a condensing engine as 
follows: Stroke, 50 inches; steam admission cut-off at 15 
inches on the down stroke; the exhaust opening at 48 inches. 
On the up-stroke the exhaust is closed when the piston is 3 
inches from the top, and the lead is such that steam is again 
admitted when the piston is % inch from the top. . The pres- 

_ sure in the valve chest is 30 pounds above absolute vacuum, 
and the vacuum gage attached to the condenser reads 26 
inches, corresponding to 2 pounds absolute pressure. For 
the sake of simplicity suppose the engine to be without clear- 
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equation for this hyperbola x & y = 450. By dividing this 
constant number by the value 6f x (the completed stroke at 
any point) we obtain the value of y (the pressure) at the 
corresponding point. At the point + = 30 the volume is twice 
as great as at C, and the pressure one-half, or 15 pounds. At 
45 inches the volume is three times as great and the pressure 
one-third, or 10 pounds. At the point D (v = 48, y = 9.37) 
the valve opens to exhaust, and the pressure above the piston 
falls rapidly towards condenser pressure. By the time the 
crank pin crosses the bottom center the pressure has dropped 
to that of the condenser at E (wv = 50,y = 2). The up-stroke 
begins here, represented on the diagram by motion from right 
to left, with the pressure equal to that in the condenser. 
When the piston has completed 47 inches of its upward stroke, 
and is within 3 inches of the top, the exhaust port is closed, 
as indicated at F (7 = 4, y = 2). The rising piston com- 
presses the imprisoned steam, and the pressure runs up as 
shown in the figure. At A (« =, y = 12) the valve opens 
to steam and the cycle is complete. Notice that at F the 
volume is 3 and the pressure 2, and the product of the volume 
times the pressure is 6 ( + X y = 6). To find the pressure 
at any other point divide the constant 6 by the volume +. 


x Os) 
B Volume 15,Pressure 30 


—— 


Down Stroke 


| 
Volume 30, Pressure|15 iy 


Nigiuse 45, Pressure 10 


8 
: Volume 1) Pressure 6. 


Volume 134! Pressure 4. 


t -Up Stroke | 


Pressure above Absolute Vacuum,Lbs. per Sq. In. 


| 
F | volume 8, Pressure 2. 
| 


f 2 4 6 8 DH Pe iw Ws oe 


24 26 28 30) 8234 86 38 40 42 44 46 48 50 
| Position of Piston, Inches from the Top Center. 


FIG. 95. 


ance. The cylinder diameter is omitted, as it does not concern 
us at present. 

Let the axis of XY (Fig. 95) represent zero pressure, and 
the axis of Y zero volume, the top of the piston being against 
this latter line when the engine is on the top center. Wet us 
“suppose that the piston on its up-stroke has reached the point 
4 = Y%; the steam valve opens, and by the time the piston 
has reached the top center (+ = QO) the steam pressure has 
Tun up to equal that in the valve chest, or 30 pounds (y = 
30). Mark the point + =O, y = 30, as shown at B. The 
piston now commences its downward stroke, represented on 
the diagram by motion from left to right. The steam valve is 
open and the pressure remains equal to that in the valve chest. 
When the piston has»moved downward 15 inches the admis- 
sion of steam is suddenly stopped. This point is indicated at 
C (¥ = 15, y = 30). As the steam supply is cut off, and the 
piston still going down, the pressure falls proportionately as 
the volume increases, the graphic representation of the com- 
bined pressure and yolume being approximately a portion of 
an hyperbola. Observe that the pressure multiplied by the 
volume at the point C is 15 x 30, or 450, which gives us as an 


Thus at + = 2 the pressure is 3, at + = 1 the pressure is 6, 
and at 7 = Y%, the point at which the valve opens to steam 
the pressure has risen to 12 pounds. 

To go over the cycle again: A is the point of admission; 
AB the admission line; BC the steam line; C the point of 
cut-off; CD the expansion line, or expansion curve; D the 
point of release; DE the exhaust line; EF the counter-pres- 
sure or back-pressure line; F the point of compression or 
point of exhaust closure, and FA the compression line or 
compression curve. 

If instead of steam the engine were moved by a perfect gas, 
acting in a cylinder and against a piston made of non-con- 
ducting material, and in addition if the valves opened and 
closed instantly, the ports being so large that there was no 
friction and the engine was without clearance, the diagram 
of Fig. 95 would be drawn by a perfect indicator. 

The actual diagram, as drawn by the instrument, will vary 
from the theoretical to a greater or less degree at every line 
and point, and the extent of this variation is the basis of dia- 
gram analysis. From a diagram carefully and properly made 
by correct instruments we can determine the sufficiency of 
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the steam pipes, steam ports and passages for admission and 
exhaust; the adequacy of the valve gear relative to the time 
of the admission, cut-off, release and compression, and whether 
or not the valves move as rapidly as they should during open- 
ing and closing. The percentage of vacuum realized in the 
low-pressure cylinder is shown, and taken in connection with 
other data the power exerted on the piston can be computed 
and the consumption of steam closely estimated. 

In connection with the diagrams certain reference lines are 
used and are defined as follows: 

The zero line of pressure, or line of absolute vacuum, is 
the axis of X in Fig. 95, and represents a perfect vacuum or 
absence of all pressure. It is located by scale from the atmos- 
pheric line drawn by the indicator. 

The atmospheric line is 147/10 pounds above the zero line 
of pressure with the barometer standing at 29.92 inches. It is 
indicated in Fig. 95 by the broken line at the proper height 
above the axis of X. The vacuum line is parallel to the 
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Repairs to the J. T. Morse. 


The steamef J. 7. Morse, of the Eastern Steamship Com- 
pany, running between Rockland and Bar Harbor, Me., built 
by William McKie, at East Boston in 1904, was sunk recently 
at her dock by the turbine steamer Belfast, owned by the 
same company. After being floated the Morse was towed to 
Camden, Me., and hauled out on a railway and temporarily 
patched, the repairs being sufficient to enable her to proceed 
to Boston. She arrived at Boston under her own steam, 
where she was hauled out and found to have a hole 20 feet 
long, cut through to her keelsons. This required six new 
frames on her starboard side, twenty-four streaks of plank 
and ceiling, new keelsons and a complete calking. All her 
lower joiner work was removed and replaced by new work, 
and the carpets and furniture were renewed and the machin- 
ery overhauled. The work was completed by William McKie 
in two weeks, and the steamer was again placed on her route. 


a 
>: 
NN 


STEAMER J. T. MORSE, AFTER BEING RAMMED BY THE BELFAST. 


atmospheric line and a distance below it equal to the vacuum 
‘indicated by the condenser gage. 

The line of-boiler pressure, or line of receiver pressure, is a 
line drawn parallel to the atmospheric line located by scale 
measurement at a distance above it equal to the reading of a 
pressure gage attached to the boiler or space from which the 
engine takes steam. On cards from intermediate and low- 
pressure cylinders this line shows the average receiver pres- 
sure. 

The clearance line, or line of zero volume, is the axis of Y 
in Fig. 95. This engine was supposed to be without clearance. 
If the clearance had been 10 percent the axis of Y would have 
been ro percent of 50, or 5 points farther to the left of 
that shown in the figure. Note that clearance is of two kinds 
—linear clearance, which means the distance in linear measure 
between the piston and cylinder top or bottom when the engine 
is on the center, and volumetric clearance, meaning the total 
volume, in cubic measure, between the piston and cylinder 
ends, plus the ports and passages, clear to the valve. In 

work volumetric clearance is always understood 
unless otherwise noted. 
(To be continued.) 


indicator 


The new United States oil-burning destroyer Paulding, 
recently completed by the Bath Iron Works, Bath, Me., 
averaged 33.07 knots for five runs over the Owl’s Head course 
on her standardization trials. 


Cruise of the Salmon. 


Recently the United States submarine Salmon made a yvoy- 
age from the yards of the Fore River Shipbuilding Company, 
Quincy, Mass., to Hamilton, Bermuda, and return. This vessel 
is one of the latest types of American submarines, and is 134 
feet 6 inches long by 15 feet diameter. When running at the 
surface she displaces 230 tons and in a submerged condition 
345 tons. Her speed, as determined on her official trials, is 
13% knots, and on her twenty-four-hour surface trial she 
averaged 12% knots. 

The Salmon left Quincy on July 5 with twenty-one per- 
sons aboard. On the cruise a distance of 1,514 miles was cov- 
ered, and 7,250 gallons of gasoline (petrol) were used. While 
in Bermuda her gasoline tanks were replenished and a few 
minor repairs were made. The Salmon returned to Quincy 
on July 17 in perfect condition. The voyage out was made 
on an average speed of 7.8 knots. A faulty cylinder gasket 
on one of the engines necessitated running under one engine 
alone during part of the voyage. On her return trip, with 
both engines operating satisfactorily, the speed was 9.7 knots. 

It was intended that the boat should make the voyage un- 
attended, but the underwriters insisted upon sending a tug 
with the boat upon the outward voyage. That no convoy was 
necessary, and that the submarine proved seaworthy and 
habitable in all kinds of weather, strongly emphasizes the in- 
creasing importance of the modern submarine as an adjunct to 
a seagoing battleship fleet. 
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SHALLOW DRAFT POWER CRUISER. 


The power yacht Madge III., recently built by the Charles 
Ward Engineering Works, of Charleston, W. Va., for Mr. 
Charles Ward, involves some unusual features of design. The 
hull, designed especially for cruising on the inland rivers, is 
86 feet 6 inches long, 11 feet molded beam, 15 feet over the 
guards, 3 feet 9 inches deep, with a draft of 2 feet, including 
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is located aft of the engine room and has two stationary 
berths, a dresser and drawers under one berth. A full-length 
mirror is placed in the door to the after-cabin. A toilet room 
is located just aft of the owner’s stateroom, with a passage be- 
tween the after-cabin, which is to feet by 12 feet, and fitted 
with four extension pullman berths, with an entrance from 
the after-cockpit. j 

The walls, bulkheads, doors and sashes are of mahogany ; 


the propeller. The hull is finely modeled, and built of No. 12 
BWG steel plates. The frames are 11% by 1% by 3/16-inch 
steel angles, and there are four water-tight bulkheads. 

The deck is of 1 inch white pine, calked and painted: The 
forward deck is 13 feet long, with guards 2 feet wide, and the 
after-deck and cockpit 12 feet 6 inches long, under a standing 
roof, with brass railing 28 inches high around the entire boat. 

The cabin or deck house is 60 feet 6 inches long, built of 
teak and arranged as follows: Forward is a cabin or dining 
room with circular front, 9 feet 9 inches by 13 feet, with fold- 


_the ceiling and carlins of clear white pine. 


LARGE SHALLOW DRAFT POWER YACHT MADGE III. 


All sashes are 
glazed with plate glass and arranged to drop, except in lava- 
tories, where they are hinged at the bottom. The cushions are 
of the best quality plush, filled with Ostermoor elastic felt, and 
the curtains are if silver gray velour, with roller blinds and 
carpet. The boat has in all sleeping accommodations for 12 
people, not including three berths in the engine room. ~ 

The motive power consists of a 125 horsepower six-cylinder 
Standard gasoline (petrol) engine, air starting and revers- 
ible, driving a bronze propeller 36 inches in diameter, which 


PLAN VIEW OF THE MADGE III. 


ing table and two extension seats, making berths 30 inches 
wide. Immediately aft is a lavatory and toilet, with passage 
between leading to galley, which is 3 feet 9 inches hy 10 feet 
4 inches, fitted with china closet, plate racks, refrigerator, 
Shipmate range, sink, hot and cold water, shelves, ete., with 
doors to the dining room and deck. Aft of the galley are two 
staterooms 6 feet long, with two berths in each, the entrance 
being from the deck. The engine room is 10 feet 6 inches by 
13 feet 6 inches, with room for three berths and a toilet for 
the crew. 4 

The owner’s stateroom, 6 feet 3 inches by 10 feet 5 inches, 


works in a tunnel formed in the stern of the boat. Gasoline 
(petrol) tanks are located in the engine room under the berths 
and in closed compartments, which are seamless steel tanks 
of 425 gallons capacity. The floor and bulkheads in the engine 
room are of steel. The electric plant is a Standard combina- 
tion outfit driving a 114 kilowat direct current generator, with 
water service and air pump and a searchlight on the pilot 
house. The boat is steered from the forward cabin, the pilot 
wheel being conveniently located at the forward end. 

The deck fittings consist of one hand capstan on the for- 
ward deck. Access to the propeller is gained through a hatch 
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in the after cockpit floor and top of the tunnel, thus allowing 
the propeller to be removed and replaced without docking or 
employing a diver. 

The speed of the boat as determined by the mean of two 
runs up and down stream is 15 miles per hour. 


Loss of the British Cruiser Bedford. 

Just as we are going to press news is received of the total 
loss of the British cruiser Bedford, which went ashore on the 
rocks off Quelpart Island, Korea, during speed trials between 
Formosa and Korea. Eighteen members of the engine room 
staff lost their lives, due to the sudden inrush of water, which 
It is reported 
that there was a thick fog at the time of the accident. 

The Bedford is 440 feet long on the waterline, 66 feet beam 
with a mean draft of 24 feet 6 inches. Her normal displace- 
ment is 9,800 tons, and on her eight-hour full-power trial she 
attained a speed of 22.7 knots, her engines developing 22,457 
horsepower. She is driven by two sets of- four-cylinder, 
vertical triple-expansion engines, and is armed with fourteen 
6-inch guns and eight 12-pounders, besides smaller guns and 
two submerged torpedo tubes. Her side armor is 4 inches 
thick, and that on the barbettes 5 inches. She was laid down 
at Fairfieid in 1900, and completed in 1903. 


filled the hull up to the engine room bulkhead. 


Race for the British International Motor Boat Trophy. 

The annual race for the British International Trophy, or 
Harmsworth trophy, was held Aug. 20 over a 30-mile course 
on Long Island Sound. Two American boats, Dixie II. and 
Nameless, and two British motor boats, Pioneer and Zigarella, 
started. The Zigarella was first over the line and the Dixie 
IT, and Pioneer three seconds behind her, and the Nameless 
some distance in the rear. The Pioneer quickly outdistanced 
all of her competitors and proyed herself by far the fastest 
boat, but after gaining a lead of about a mile she became 
disabled by the. clogging of her intake pipe, and before the 
difficulty could be overcome the Dixie had passed the disabled 
boat and gained such a lead that she easily won the race. 
The Divrie’s average speed for the entire course was 34.7 
statute miles an hour. 


Condition of Machinery on Vessels of the United States 
Atlantic {Fleet. 


In the annual report of Rear Admiral Schroeder, U.S. N., 
commander-in-chief of the Atlantic fleet, interesting reference 
is made to the condition of the machinery and boilers of the 
various ships. The machinery and boilers of all ships are re- 
ported in good condition with the exception of the boilers of 
the Ohio, Maine and New Jersey, which, while these ships 
were with the fleet, were in poor condition. The standardiza- 
tion and full power trials which were held last winter in con- 
nection with the steaming efficiency competition under what 
might be considered average service conditions, resulted in a 
highly creditable performance of the fleet as a whole -with 
the exception of the Vermont, Rhode Island and New Jersey. 

’ These ships failed to attain their contract speed through the 
unreliability of their feed pumps. In the Connecticut class 
the ships, save the Vermont, greatly exceeded the contract 
speed. In the Virginia and Idaho classes, save the Rhode 
Island and New Jersey, the contract speed was averaged, and 
the performance of the Wisconsin and Missouri was equally 
creditable when their age is considered. ‘ 

Rear Admiral Schroeder comments on the steadily increas- 
ing tendency to make the ships self-sustaining, two ships, the 
New Hampshire and Idaho, having asked for nothing in the 
cognizance of the Bureau of Steam Engineering. Not only 
have repairs been effected in a large measure on board the 
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ships themselves, but some things have been undertaken which 
are directed toward increase in efficiency over the original 
design. In this connection, Rear Admiral Schroeder refers 
to the valuable service rendered by the repair ship Panther 


during target practice and while at the navy yard in New 
York. 


An exhaustive examination has been made by a board of 
inspection of the three measured mile trial courses over which 
United States vessels are given their official trials. Varying 
depths of water, conditions of tide, etc., affect the speed of the 
vessels so that different results are obtained when the ships 
are tried over the different courses. As a result of the in- 
vestigation it has been decided that the Rockland (Me.) course 
is the best for all purposes; that the Provincetown (Mass.) 
course is the next best and the Delaware Breakwater course 
the least desirable, largely on account of the current prevailing 
in those waters. 


It is reported that an experimental tank for testing ship 
models is to be constructed by Messrs. Vickers’ Sons & Maxim 
at Barrow-in-Furness. At the present time only two private 
shipbuilding firms in Great Britain have thoroughly equipped 
model testing basins. These are Messrs. Denny and Messrs. 
John Brown. The great advantage gained by the use of such 
a tank in the design of ships makes the establishment of such 
apparatus almost a necessity in a large shipyard where a 
variety of work is done unless access can be had to a govern- 
ment tank. 


The Lamport & Holt Line, which has been maintaining a 
fortnightly passenger service between New York and Rio de 
Janeiro, with a monthly service between New York and 
Buenos Ayres, has under construction three new ships, which, 
with the vesels now in service, will be used to maintain a 
fortnightly service between New York and Buenos Ayres by 
way of Rio-de Janeiro. The new ships are to be 510 feet long, 
61 feet beam, and of approximately 12,000 tons gross. They 
will be twin-screw vessels with a speed of 14 knots. 


According to a press dispatch, the new 32,000-ton battle- 
ship which is being built by Armstrong, Whitworth & Com- 
pany for the Brazilian government, will be 655 feet long 
over all, 96 feet beam and 26 feet draft. The armament will 
consist of twelve 14-inch guns, fourteen 6-inch and fourteen 
4-inch guns, besides three 18-inch submerged torpedo tubes. 
The contract speed is to be 22% knots. 


The United States battleship Delaware made 21.5 knots 
on her recent four-hour full-speed trial, and averaged 19.74 
knots on her twenty-four hour endurance run. The contract 
for this vessel required an average speed of 21 knots for four 
hours and 19 knots for twenty-four hours. 


The German naval programme for 1911, as at present out- 
lined, includes three battleships and one supplementary ship 
under the Novelle of 1908, and another cruiser battleship. 
Besides the capital ships the programme also includes two 
small cruisers, twelve destroyers and a number of submarines. 


The new Cunard liner Franconia was launched recently by 
Swan, Hunter & Wigham Richardson, Ltd. She is 625 feet 
long over all, 72 feet beam, with a gross tonnage of 18,000. 
She will be propelled by twin screws driven by quadruple ex- 
pansion reciprocating engines of about 14,000 indicated horse- 
power. 
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A New Combinaticn Steamer. 


The Rotorua, launched by Messrs. William Denny & Bros., 
Dumbarton, on July 12, is another notable example of the com- 
bination steamer. Besides being the largest steamer ever 
built at Dumbarton, she is also the second to be fitted with the 
new combination of reciprocating and turbine engines. The 
Otaki, the pioneer steamer of this type, was also built at Dum- 
barton, and for the same owners—the New Zealand Shipping 
Company of London. _ 

The vessel is propelled by two sets of direct-acting, triple 
‘expansion engines and an exhaust turbine of the Parsons type. 
She is of steel, built under survey of the British Corporation. 
Her length, between perpendiculars, is 484 feet; breadth 
molded, 62 feet, and depth to upper deck, 35 feet. 

At the extreme fore end of the upper deck there is accom- 


LAUNCH OF THE ROTURA; THE LATEST VESSEL TO USE THE COMBINATION OF PISTON 


modation for seamen and firemen, and abaft this the store- 
rooms and powerful refrigerating plant necessary to maintain 
a suitable temperature in the large insulated holds. Abaft the 
machinery space is the accommodation for the second-class 
passengers, who are provided with roomy cabins, ‘having two, 
three, or four berths. Abaft this again is accommodation for 
third-class passengers, in two and four berth rooms, every 
room having natural lighting, in addition to electric lighting. 
‘On the shelter deck forward are deckhouses for the officers 
and stewards. 

The midship portion is devoted to the accomm dation of 
first-class passengers. The large midship deckhouse has at 
its forward end the first-class dining saloon. The framing is 
of stained and waxed oak in a classic design. In the after- 
end of this deckhouse is the second-class dining saloon, which 
is finished in white enamel, with mahogany furniture. There 
are eight large dining tables, with most of the seats on the 
revolying pattern. 

Abreast the main mast is a deckhouse containing accommo- 
dation for the engineers. Above the shelter deck is a prome- 
nade deck for first and second-class, containing at the forward 
end the first-class lounge, vestibule and a number of special 
staterooms. The lounge is a spacious apartment designed in 
Adam’s style and finished in ivory white. At the after-end is 
the second-class lounge and companion. The lounge is finished 
in white enamel, with mahogany furniture. Above the prome- 
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nade deck and protecting it from the weather is a boat deck 
on which is the social hall. It is framed in oak, stained and 
waxed. On the other side of the companion is the first-class 
smoking room generally similar to the social hall and a play 
room for children. At the after-end of the boat dack is the 
second-class smoke room, panelled in polished lacewood. 

Above the boat deck is the navigating bridge, containing 
chart room and wheelhouse, and fitted with all the latest ap- 
pliances in navigating instruments, telegraphs, telephones and 
telemotor controlling the steering gear. This last is of the 
spring tiller pattern, so as to relieve the gear from all shocks. 

The vessel is fitted with a complete installation of cargo 
gear capable of dealing with weights up to 25 tons. A number 
of cargo ports are fitted to facilitate the rapid handling of | 
frozen meat, for the conveyance of which the entire fore-end 
of the vessel is insulated. 


area) 


AND TURBINE ENGINES. 


Loss of the Perry. 


The United States revenue cutter Perry was wrecked on 


 Tonki Point, St. Paul Island, one of the Pribilof group of the 


sealing islands in Behring Sea, on July 26. The Perry was 
engaged in patroling these islands for the protection of the 
seal herds from the raids of Japanese poachers. There are 
no lighthouses, fog signals, buoys or other aids to navigation 
on these islands, and the strong current which sweeps around 
them carried the Perry ashore on a dangerous reef during a 
heavy fog. The Perry was 161 feet long, the smallest vessel 
of the patrol fleet. She was built in 1884 at Buffalo, N. Y., 
and was originally assigned to duty on the Great Lakes. In 
1893 she was transferred to the Pacific Coast. In over fifty 
years this is only the second revenue cutter which has ever 
become a total wreck. The other loss was that of the Gallatin, 
which was lost in January, 1892, by striking a reef while at- 
tempting to enter Gloucester harbor in a blinding snowstorm. 


The Bureau of Navigation reports that 124 sail and steam 
vessels of 38,372 gross tons were built in the United States, 
and officially numbered during the month of July, 1910. Nine 
steel steamers of 16,799 total gross tons were built on the 
Atlantic and Gulf coasts, and nine steel steamers of 18,130 
total gross tons were built on the Great Lakes. 
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Vanadium Crucible Steel Cylinder 
Casting for Torpedo 


Elastic limit ° ° 65,000 Ibs. 
Tensile strength ° - 80,000 Ibs. 
Elongation in 2 inches - 22% 
Reduction of area - - 43% 


Study these figures and consider that under a steam 
hammer this Vanadium Steel Casting was distorted as 
shown without any sign of weakness or fracture. 

Vanadium is the most versatile alloy known. Its 
benefits are astonishing in everything from small iron 
castings to armor plate; its action is uniform and de- 
pendable. It increases tensile strength to begin with, 
and ends by making wear-proof, anti-fatigue, non- 
crystallizing, tough and romepreneouts parts, whether 
cast, rolled or forged. 

Strength for strength, Vanadium is the lightest steel 
ever produced. Cost for cost, it is the cheapest. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
‘ Breakdowns at Sea and Repaits. 


Indicating a Boiler. 


It not infrequently happens in plants haying a number of 
boilers in a battery or series of batteries, each fitted with 
from one to four safety valves and one steam gage, that there 
is a difference of from one to five pounds pressure in the 
point at which the safety valves lift. This means that the 
valve having the spring with the lightest tension will be the 
one that lifts whenever the steam reaches a higher point than 
that set for safety, and, in many cases, some safety valves are 
never lifted unless by some mechanical means installed for 
that purpose. 

At the same time, perhaps, no two steam gages in the plant 
show the same pressure or correspond with the point of blow- 
off of the safety valves. This, of course, is not a desirable 


condition. The obvious and proper thing to do would be to 
a Boiler pressure line 
ab 
2 
3 
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Atmospheric line 


INDICATOR CARD FROM A BOILER. 


summon an inspector, who, with a test gage, would set each 
safety valve on each boiler separately, and correct the error 
in the steam gages. 

But in cases where a test gage is not immediately available 
the same desired result can be obtained by means of an engine 
indicator by the following method: 

Having ascertained that the indicator is perfectly accurate, 
have pipe fittings of a suitable size connected to the steam 
space of each boiler. Cut out the boiler, having valves to be 
tested, from the battery, gag all safety valves on that boiler 
except the one to be tested. Attach the indicator in the usual 
manner, after having blown steam through the pipes to clear 
any dirt or grit that may have been in them. Raise steam 
slowly in the boiler until it reaches the blowing-off point. 
Then, after placing the paper on the drum of the indicator 
in the usual manner, open the cock to the atmosphere, and, 
while holding the pencil against the paper on the drum with 
one hand, pull the cord with the other hand, thus drawing the 
atmospheric line. Then, after the indicator has been properly 
warmed by admitting and releasing steam to the cylinder by 
means of the cock, open the cock full, admitting the full 
boiler pressure, then draw a second line in the same manner 
as before described. This line wiil be the boiler pressure line. 
Then by measuring with the scale suitable for the spring used 
on the indicator, the distance between the two lines will give 
the pressure on the boiler at the point at which the valve 
being tested blows off. If no scale is available, measure the 
distance between the lines in inches and fractions thereof, and 
multiply by the number of the spring used on the indicator. 

This operation can be done in a very few minutes, and as 
each valve is corrected the reading of the steam gage on the 
corresponding boiler should be noted and corrected, the opera- 


tion to be repeated on each yalve of each boiler until each 
valve blows off at the point allowed by law, and each steam 
gage gives an accurate reading. W. K. Q: 


How a Spare Propeller and Shaft were Fitted at Sea. 


We were on a voyage from Bombay to Dundee, Scot- 
land, in ballast trim, when our ship lost its propeller 
through the breaking of the tail shaft, just outside the stern 
tube. As the vessel was in the Indian Ocean, near some 
very inhospitable islands, the inhabitants of which are noted 
for their man-eating propensities, and as a strong current was 
setting towards those islands, our captain and chief engineer 
determined to attempt to fit the spare propeller and tail shaft 
which we had in the hold. This feat we managed to accom- 
plish under very trying conditions, but in an entirely satis- 
factory manner. In order to prevent the vessel from drifting 
and rolling, a sea anchor, consisting of a long derrick having 
sails weighted with chains attached to it, was let out, and, as 
a further preventative, one of the anchors, with 30 fathoms 
of chain cable, was lowered away. This lessened the leeway 
considerably, but, owing to the boisterous, squally weather, the 
vessel continued to roll easily during all the time we were 
replacing the propeller and tail shaft. 

While the captain and his officers were making preparations 
for lifting and slinging the propeller, the chief engineer and 
his staff were very busy down below disconnecting the shaft- 
ing, and chocking it up. They also rolled the intermediate 
length to one side, and made it fast there. Our next job was 
to cut a plate off the tunnel top, and, as it turned out, it was 
a very difficult job, owing to its being an inside plate. Finally, 
however, all was made ready for removing the broken shaft. 
The propeller was then unshipped in the hold and lowered 
away on to the floor of the hold, with, of course, the large 
end of the bore up. Having done this, we lifted the. spare 
shaft on end and tried it in the bore of the propeller boss. 
We had previous to this taken every precaution to see that 
the taper and key were a good fit. All being now ready for 
fitting the propeller and shaft, orders were given to fill the 
fore peak, tanks and fore hold, the water in the latter being 
only up to the outside level of the water. 

After this was done, we started to get the broken shaft in, 
and after about 12 hours’ solid work we managed to land it 
into No. 4 hold. A wooden plug was fitted to the shaft hole 
on the outside. This kept nearly all the water out. Our next 
job was to get the new shaft into place. This job took us 24 
hours’ solid work to finish; we had to make a Muntz metal 
cap, to go over and protect the threads on the nut end of the 
shaft. This Muntz metal cap was run out flush, with the 
guard ring pushing the wooden plug out at the same time. 

Everything now being ready for fitting the propeller, the 
difficult and dangerous operation of lifting a mass of metal 
of over 8 tons over the side of the vessel and passing it under 
the stern had to be accomplished while the vessel was rolling 
in the trough of the sea, which was a very heavy one at the 
time, and which also prohibited the use of either boats or 
rafts. 

As all the hatches were fitted with two derricks, both der- 
ricks were utilized for the lift, the two being lashed together 
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at the top and fitted with preventative spans on each, about 
6 feet in, both being lifted together. The goose necks being 
4 inches in diameter and extra strong, it was not deemed 
necessary to add any further support to them. The masts did 
not go through the deck, but were secured to it by heavy 
gusset plates, and, as the deck was supported by heavy through 
beams and longitudinals, no further support was added and 
did not prove necessary. 

The purchases used were small mooring wire ropes, fast- 
ened to the derrick ends and acting as top block, and so on 
down to the winch barrel. We thought it better to try the 
gear, when fitting the shaft, and this we did and found it 
worked very satisfactorily. The propeller was now slung 
round the boss, the sling being well secured with small chain 
lashings, all terminating at the top or keyway side, so as to 
be easily undone when the propeller was fitted on to the shaft. 
In order to steady the derricks, when making the lift, four 
tackles were used as guys, two on each side, these being 
shifted at one time, as required. At a favorable moment the 
lift was made, and, when clear of the hatch combings, the 
derricks were guyed over a little and then the propeller was 
safely landed and secured on the starboard main deck. 

The derricks were then guyed further over, a gin block was 
made fast to the center eyebolt under the counter, and an- 
other to the propeller, from which a wire rope tackle was led 
from the capstan aft, through the starboard fair lead, to a 
gin on the propeller, then to a gin under the counter, and the 
end made fast to the propeller. A large wire rope was then 
led from the forward capstan over the port bow, right along 
the whole length of the vessel’s side, through the screw aper- 
ture and round the starboard quarter and made fast to the 
propeller boss. A similar wire rope was led from forward 
along the starboard side, and also made fast to the propeller 
boss. 

Every precaution having now been taken to prevent the 
propeller from swinging and smashing in the ship’s side, the 
propeller was lifted, and, at the first roll, it was allowed to 
slide over the ship’s side into the water by lowering away the 
derrick tackles and starboard forward wire. At the same time 
the after capstan began to heave on its tackle, and the for- 
ward capstan on the forward port wire. ‘This immediately 
brought the propeller well under the counter into a compara- 
tively quiet position. Blocks and tackle having been hung 
from the eyebolt under the port counter were made fast to 
the propeller and secured. The lashings were then taken off 
the derricks, and after unhooking the port derrick tackle it 
was passed over the port counter, through the screw aperture, 
and made fast to the propeller once more. 

Another lift was then made and the propeller was brought 
into position, blocks being hung from the starboard eyebolt 
and made fast to the boss. The propeller was thus held up 
and forward by the derrick tackles, up and aft by the tackle to 
the center eyebolt, up and against the body post by fore and 
aft wires and sideways by the tackles to the propeller lifting 
eyebolts. 

We encountered considerable trouble in entering the shaft 
and key into the propeller boss, owing to the inclination of the 
shaft due to the trim of the vessel, and we only overcame this 
by taking off the weight now and again. We took the greatest 
care in handling the nut, lashing it securely and making it 
fast to the deck; the lashings were only removed when the 
nut had been screwed up three turns. To have lost the nut 
would have been just as great a disaster as losing the pro- 
peller. 

After the “Monday” had been used vigorously for some 
time, and the propeller set hard up, the set pin was driven 
home and the most difficult work completed. The shafting 
we soon afterwards coupled up, replaced the bearings, warmed 
the engines through and started them very slowly. The 
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voyage was once more resumed after the repairs had taken 
8 days and 20 hours. When we consider the difficult nature 
of the work so successfully accomplished, and in so short a 
time, the lifting of a heavy mass of metal from the hold to 
the stern of a rolling ship, the fitting it on while at work on a 
plank 6 inches wide, one minute immersed five feet in the 
water, and the next minute 15 feet in the air, hanging on to 
a heavy hammer or key or nut, the loss of which meant 
failure to us and to the success of the whole undertaking, or 
when we consider the great risk of a sudden storm coming on 
when the loose propeller was hanging from the stern, the 
pluck, energy and ingenuity of the captain, the chief engineer 
and their respective staffs, will, I think, be appreciated by all 
in both professions. 1, Wo Se INI 


Modification of Pump Plungers. 


The following relates to changes in pump plungers as car- 
ried out in several ships of the United States navy by Chief 
Machinist E. Evans. The Blake pump is used to a large 
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extent in the naval vessels and gives excellent service. The 
plungers of these pumps are constructed of composition, and 
are fitted with two outer rings of lignum vite and one inner 
ring of composition. The inner ring is split in one place 
only; the outer ring is pressed against the walls of the cylin- 
der by adjusting bolts and springs (see Fig. 1). In time this 
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adjustment tends to wear the cylinder out of parallel, in 
consequence of which the piston, or plunger, allows the water 
to pass from one side to the other. Sometimes, due to long 
use and insufficient time for examination, this plunger carries 
away; oftentimes material for springs cannot be found, and 


390 


International Marine Engineering 


SEPTEMBER, IQIO. 


for the moment one is apt to have radical ideas as to the 
ultimate destination of the drawing office. 

However, a simple, quick and efficient modification can be 
made by turning the lugs to a smaller diameter, then fitting 
a ring split in five pieces. The space between the rings and 
the walls of the cylinder are packed with hydraulic packing. 
This packing is set out by adjusting screws. This modifica- 
tion wears the cylinder evenly, and the hydraulic packing 
gives a fine, smooth, hard glaze to the cylinders. 

ArtHurR A, SMITH, 
Machinist, United States Navy. 
U. S. S. Charleston, Chefoo, China. 


Safety Appliances on Submarines. 


Ever since submarines were first introduced, brainy men 
have been at work devising methods by which dangers to 
their crews can be reduced to a minimum. Those who are 
used to serving in these deadly little crafts will tell you 
that these dangers are not as great as is usually imagined, 
and that the loss of life from accidents has really been com- 
paratively small. 

The two great dangers are collision and explosion, and 
special attention has been given to methods that will prevent 
loss of life in case of accident from these two sources. 

When the submarine is submerged, it is really half blind; 
for the periscope is only a makeshift eye. But even this 
has been greatly improved. Formerly the lens in use only 
allowed half the horizon to be examined unless the periscope 
was turned around. It could, therefore, happen that a ship 
might come up unnoticed and strike the submarine before 
it could dive into safety. It was in this manner that the 
British A 1 was sunk by the Berwick Castle. Now, how- 
ever, a new lens has been devised which gives a complete view 
all around, so that an approaching vessel can be seen from 
whatever quarter it comes. 

Another danger is escaping gasoline (petrol), which may 
lead to an explosion. By the regulations the engine must be 
stopped as soon as an escape is noticed; bad accidents being 
caused a few years ago by neglect of this precaution. In 
the early days of submarines, mice were kept on board, as 
they were affected by an escape of gasoline (petrol) long 
before the crew noticed it. They would run about, squeak 
violently, and show every sign of distress. But now the 
engines make so much noise that their squeaking would not 
be noticed. At present a more scientific method of detecting 
the escape of noxious fumes is in use. Two engineers em- 
ployed at Portsmouth have invented an apparatus that regis- 
ters the escape of gasoline (petrol) or other gases, com- 
ing into action long before sufficient can have escaped to 
form an explosive mixture. By an ingenious contrivance 
a red light is substituted for a white one and a bell is rung 
when there is a leakage of gas. 

Sometimes sea-water will penetrate into the accumula- 
tors—a very serious danger, as chlorine is thereby evolved 
which may suffocate the crew. The A 4 had a very narrow 
escape in this way, but fortunately one of the attending 
ships was near and opened the hatch as soon as it was seen 
that something was wrong. Thanks to another invention, 
however, this deadly gas is rendered comparatively 
harmless. 


now 


A safety helmet, somewhat resembling that worn in mine 
explosions, is now provided. Attached to a watertight can- 
vas jacket that straps round the waist is a big helmet with 
a glass front, not unlike that of the ordinary diver. Just 
below the front of this is a magazine containing a special 
substance called “oxylithe,’ which has the power of giving 
off oxygen and absorbing the carbonic acid in the air when 


it comes in contact with water. In this manner the wearer 
of the helmet has always a good supply of air to breathe, 
so that in case of the evolution of chlorine the crew would 
hastily don these jackets. 

The helmets have still another use; for, being full of air, 
they serve as life buoys. Thus, in the event of a submarine 
being struck by a passing ship and punctured, these jackets 
would be put on at once. Then the hatch could be opened 
and the men would float to the surface. However, if the hole 
were large, the water would pour in so quickly that there 
would be no time to get into these. But British inventive 
genius has not found this difficulty too great to solve, and now 
all submarines are being fitted with a very simple little safety 
device. 

As soon as a submarine leaks, the water fills the bottom and 
pushes the air to the top, where a certain quantity is always 
held in any odd little corner near the ceiling. Therefore, thin 
steel partitions, depending a foot or two from the ceiling, in 
places where it slopes or forms corners,*are being fitted in 
order to form air traps in different parts of the interior. 
Thus, when a bad leak occurs, quickly filling the submarine 
with water, the air is pressed into these traps. The crew im- 
mediately seize their helmets and stand with their head and 
shoulders above the water in the air traps, so that they can 
breathe while putting on the safety dress. 

Another invention that has been tried in one or two of the 
underwater craft consists of a long flexible tube attached to 
the outside. At one end is a float, while the other communi- 
cates with the interior. In the event of an accident, this tube 
is liberated and is at once borne to the surface by the float, to 
which is attached a flare to give notice to any ship near at 
hand; until the submarine is raised, the crew can breathe 
through this tube, or food might even be passed down. 

At least one American vessel is fitted with a door through 
which the crew can escape if necessary. This door opens into 
a chamber which, in its turn, communicates with an airlock. 
If it is desired to leave the submarine, a diving dress is donned 
and the airlock entered. The door communicating with the 
interior of the vessel is closed, and then the diver goes into 
the outer compartment, closing the door of the airlock after 
him. Water is then allowed to enter, and, when it is full, he 
merely opens the door and steps out. The door is then 
closed and the water pumped out again, so that others can 
follow. ANpDREW LEWIS. 


Partial Collapse of After Engine. 


The steamship (C—— was on a yoyage from Kobe, 
Japan, to London, via the Suez Canal; for fourteen days after 
we left Kobe everything was running smoothly and well, 
when suddenly, without any warning, the after engine col- 
lapsed. The first thing we did was to shut off steam and as- 
certain the damage. It was found, on examination, that the 
connecting rod, piston, cylinder and cover were broken, the 
tail rod was bent, and the lever bearing and front column 
smashed. The first thing to give way was the connecting rod 
foot, which broke right in two, while on the upward stroke, 
allowing the piston to come with a tremendous bang up 
against the cover, breaking piston and cover and cracking the 
cylinder. The parts then fell to about half-stroke, the broken 
connecting rod hanging well into the crank pit, the cranks 
again coming round caught the end of the rod, and forced it 
right through the column foot, thus bringing the engine to 
a dead stop. 

The first thing we did was to disconnect the top end, and 
get down the bent and broken connecting rod, we then re- 
moved the low-pressure steam chest cover and disconnected 
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the valve from the spindle, shoring it in its middle position 
and then working her non-condensing by allowing the steam 
to flow from the high-pressure exhaust around the high-pres- 
sure to the low-pressure steam chest, and so into the atmo- 
sphere. After all this was done and a great deal of hard 
work accomplished, she was once more started under a fair 
head of steam, and then we worked the boilers down to 
40 pounds of steam by the gage, which was all they could 
supply. After a run of four and a half days, a port was 
reached, where repairs could be efiected. 

On wiring home, an answer was received to the effect that 
a new cover, piston, piston rings and springs and connecting 
rod would be sent. Those in charge then started to patch 
the cylinder by means of a 14-inch steel patch, secured by 5- 
inch tapped bolts, having first drawn the cylinder to a level 
on the top edge by means of a strong plate. 

On arrival of the new parts they were fitted up, and the 
vessel got under way, everything working well. After steam- 
ing for five and a half days, the self-same accident occurred 
again, this time wrecking the cylinder and piston rod as well 
as the parts mentioned before, except in this case the column 
was untouched, the connecting rod breaking in the middle of 
a very bad weld, that had been made in the rod, the clean 
iron showing on examination of the broken parts, only a 
small percentage of the entire welding surfaces. The broken 
parts were again disconnected and the engine got under way 
as before, with a run of eight days before her. The manage- 
ment of the boilers gave us great trouble during this run, as 
no blowing down could be done, owing to the bad state of 
the feed donkey. It took every effort to supply enough feed 
to the boilers to ensure steam, let alone any water for blow- 
ing down. 

The boilers were worked as follows: When one showed 
very great density it was laid off and the other used for steam- 
ing, the laid-off one in the meantime cooling off; it was then 
blown down, run up again, fires were set away and steam got 
up to 70 to 80 pounds by the gage, then this boiler was put 
under way and the other treated in the same way, changing 
boilers about once in every thirty-six hours. Having reached 
port and moored, orders came to go further up the harbor; 
two tugs were engaged; the engines of the ship giving all the 
assistance that lay in their power. The tugs, however, from 
some misunderstanding, cast off the ropes and refused to take 
them up again. The chief engineer was then asked if he 
could work the engines to take the ship to her discharging 
berth among the other vessels. His reply being yes, the en- 
_-gines were then worked ahead and astern, according to the 
telegraph. 

New parts having been again supplied and fitted, she pro- 
ceeded on her next voyage without any further casualty. 

18, Js Se Ne 


Fracture of High=Pressure Junk Ring and Bolts. 


The steamship “A. ” was on a voyage from London to 
Philadelphia, with about 5,000 tons of general cargo. Three 
days after leaving London, the exact time being 10 A. M., 
a slight bump was heard in the engines, followed at each 
revolution by a heavier one. The third engineer was on 
watch at the time, and, thinking something had come adrift 
about the pumps, ran round back of the engine to see 
if such was the case, but seeing nothing wrong there, and the 
noise continuing, he stopped the engines. On making a care- 
ful examination, all seemed to be in order, so she was slowly 
turned, and, as the high-pressure engine reached the top 
center, the bump was heard in that cylinder. The fire were 
partly. drawn, safety valves eased, and then a message was 
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sent on deck. to let the captain know that the engines were 
temporarily disabled. We next put in the turning gear and 
then proceeded to lift the high-pressure cover; having taken 
the cover off, we found lying on the piston top two of the 
junk ring bolts, which were luckily in such a position that 
the bolt heads instead of coming against the cylinder cover 
and splitting it, had fallen directly under the escape valve 
opening, and fouled the body of the bolts only. There was 
a good clearance on the top, but the concussion had been 
heavy enough to split the junk ring in five places, and knock 
a piece out of it. We then stripped the piston and found that 
the bolts had broken at just the last thread in the nuts, and 
these being fitted in recesses in the side of the piston body 
were easily withdrawn and replaced by spare ones. 

Four more bolts were found cracked in the same way and 
were renewed. It so happened that there was a spare junk 
ring on board, but it was 114 inches too large, belonging to 
a cylinder which had been replaced by one of less diam- 
eter. This ring was reduced by chipping to a suitable diam- 
eter, the bolt holes were also cut out to suit the bolt centers, 
and the ring fitted in place of the broken one. We also drew 
out the check rings and refitted them, we then closed up the 
cylinder, took the turning gear out and set the engines go- 
ing ahead slowly for a while. Full speed was soon resumed, 
and we completed the voyage without further mishap. 

The primary cause of the breakdown was undoubtedly due 
to the floating ring haying too much play, nearly 3/16 inch, in- 
stead of being only just able to move it. The secondary cause 
we found to be that at some previous time all the nuts had 
been renewed, but, at the same time, they had not been 
bedded on their seats, so that on screwing the bolts hard up 
the nuts did not bear all round, but on the corners only, 
thus bending the bolts-to begin with, and enormously weaken- 
ing them. We did not discover this until we reached port, 
and on examining the piston three of the new ones were 
found cracked as before. This led to all being refitted. The 
junk ring was also refitted and adjusted properly to the float- 
ing rings. 


A Broken Crank Shaft. 


The steamer “C——,” when in the Indian Ocean, broke 
her crank shaft at the after end of No. 2 main bearing. A 
very stormy southwest monsoon was blowing, which made it 
very difficult to work, as the vessel was being put under 
all sail with the wind and sea abeam. However, the shaft 
was effectively repaired, and we afterwards steamed at a 
little under half speed against the storm to Point de Galle, 
a distance of 500 miles. Here we waited until the gale 
had gone down, and then proceeded slowly to Port Said; 
we stopped occasionally to lift the top brass to see if all was 
well, gradually increasing the speed as confidence was gained. 
On our way to Port Said we called at Aden, where we held 
a general examination, and during the latter part of the 
Red Sea passage and through the Suez Canal full speed was 
maintained. On our arrival at Port Said a new shaft was 
waiting for us. 

The repair was made in the following manner: The frac- 
ture in the shaft was half in the web and half in the crank 
pin. Four holes one inch in diameter were drilled in the 
web, one at each side and two on the top corners. These 
holes were then tapped at 1% inch and studs were made to 
suit. Then we made and fitted a steel band, but before this 
was finally put on, a dove-tail was cut into the crank pin and 
web, and a dove-tail was fitted to it, and was screwed in its 
place by two one-inch steel studs. 
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Practical Experiences of Marine Engineers. 

During the past year we have devoted a few pages 
of each issue to articles contributed by men from the 
engine room, describing their experiences under vari- 
ous trying circumstances, such as are occasioned by 
breakdowns, mishaps and accidents of various kinds. 
The number and variety of interesting and valuable re- 
pair jobs which have thus been described have no doubt 
surprised many of our readers who, in the course of 
their sea-going experience, have had comparatively 
few difficulties of this nature to The in- 
genuity and resourcefulness displayed in making diff- 
cult-repairs with inadequate tools and materials show 
that, although many of the dangers of the deep have 
been overcome, yet the same heroic spirit which char- 
acterized the old-time sailor in the performance of his 
dangerous calling still prevails in slightly different 
form below the grating of a modern steamship. Much 
of the spectacular and picturesque life of the sea has 
vanished, but in its place has grown up a profession 
which calls for the same courage and hardiness in over- 
coming difficulties. The forces with which the marine 
engineer has to deal in the engine room to-day are 
many times greater and more dangerous than those 


overcome. 


with which the old-time sailor battled above decks. 
That the many serious and minor breakdowns and mis- 
haps which occur on steam vessels now result in neither 
loss of life nor injury to the passengers and crew, nor 
in irreparable damage to the vessel itself, speaks well 
for the efficiency of the marine engineer. 

Although most of the articles which we have hith- 
erto published under the head of practical experiences 
have dealt with breakdowns and repairs, yet we hope 
that the man who escapes these troubles and who. 
keeps his vessel in smooth working order month after 
month will not consider it of too little interest to write 
and tell his friends how he accomplishes this result. 
Every engineer admires a smoothly running and ef- 
ficiently operated plant on board ship, but the engines, 
boilers and auxtliaries of a steamship cannot be kept 
in such excellent condition without a continual exercise 
of knowledge and skill on the part otf the engineer in 
charge. In maintaining an efficient, safe and reliable 
plant there are numberless topics worthy of discussion, 
and we hope that our readers will in future include 
such material in their contributions to the Department 
of Practical Experiences. 


Motor=Driven Ships. 

The announcement that the Hamburg-American 
Steamship Company is building a 9,000-ton vessel, to 
be propelled by Diesel engines, aggregating 3,000 
horsepower, has occasioned much comment and specu- 
lation in the daily press, which would easily lead the 
uninformed to believe that this type of propulsion 
is to be extended immediately to the largest ocean 
liners and the latest Dreadnoughts. Press dispatches 
also intimate that the application of internal combus- 
tion engines to battleships will revolutionize warship 
construction and immediately render obsolete the most 
modern battleships and cruisers. 

We have no hesitancy in calling such reports absurd ; 
for the powering of a 27,000-ton battleship with in- 
ternal combustion engines capable of driving the ship 
at a speed of 20 knots is to-day an impossibility. Until 
very recently, the largest marine internal combustion 
engine built was of 500 horsepower, and engines of 
that size were of the six-cylinder, double-acting type, 
so that considerably less than 100 horsepower was de- 
veloped in each cylinder. The immediate development 
of the internal combustion engine into such sizes as 
would call for the production of a 1,000 horsepower 
in each cylinder is beyond the bounds of possibility in 
the present stage of the art of engine building. 

The experiment of the Hamburg-American Steam- 
ship Company building two 1,500 horsepower Diesel 
engines to drive a 9,000-ton vessel at a speed of 12% 
knots, will be watched with great interest, since the use 
of internal combustion engines for moderate-powered 
vessels has frequently been urged, provided the cost 
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of operation could be reduced to a reasonable figure. 
The fuel used in this case will be petroleum residue, 
which is the cheapest. variety of fuel oil obtainable, 
and as the vessel is to be regularly engaged in trans- 
atlantic service, an adequate supply of fuel is insured 
at the terminals of the line. 

With the question of an adequate supply of fuel at 
a reasonable cost disposed of, the adoption of this 
means of propulsion for this type of vessel offers a 
number of striking advantages. In the first place the 
steam-generating plant, with its enormous weight and 
troublesome up-keep, is done away with entirely. The 
bunker space is also cut down materially, so that there 
is a large saving in space, which can be used for cargo 
or passenger accommodations. Maintaining an efficient 
and intelligent fireroom force on a steamship is one of 
the greatest troubles with which a marine engineer has 
to deal; in the motor-driven ship this difficulty is en- 
tirely overcome, since only a small force is required in 
the engine room. The engine plant itself will, of 
course, be heavier than steam engines of the same 
power, but this added weight is but a small fraction of 
the weight gained through the elimination of the 
steam-generating plant. Moreover, the multiplication 
- of units by the use of twin screws in a motor-driven 
vessel where a single screw would have been used in 
a steam-driven vessel of this size adds a factor of 
safety to the vessel, which is always gained by the use 
of multiple screws. It is doubtful whether anything 
will be gained in propeller efficiency, since the large, 
slow-speed single propeller of a cargo boat can be de- 
signed to have perhaps greater efficiency than almost 
any other type of screw. ,On the other hand, the use 
of twin screws permits placing the propellers in more 
advantageous positions relative to the stream line flow 
around the ship. 

As to the relative economy of the steam and motor- 
driven ship, this 1s something which must be deter- 
mined by tests after the installation is made. With- 
out even approximate figures as to the cost of equip- 
ment, added cargo-carrying capacity of the motor- 
driven vessel over the steam-driven vessel,and the exact 
cost of fuel in the two cases, together with the actual 
economy of the oil engine, it is impossible to make even 
a fair guess as to the relative cost of operation in the 
two cases. Information regarding this point, however, 
will be awaited with much interest, and experience with 
a vessel of this size will give a valuable check on esti- 
mates which have previously been made for this type 
of propulsion. 

As to the use of oil engines for warship propulsion, it 
is only necessary to recall the fact that warships must 
be able to operate in any part of the world and that 
they must be able to secure a supply of fuel at all ports. 
The supply and distribution of oil fuel is not yet ade- 
quate to warrant its use exclusively on war vessels, 
otherwise it would now be more generally used for fuel 
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under the boilers. If internal combustion engines are 
to be adapted to warship use, it is more probable that 
it will be the gas engine using producer gas, although 
as yet the development of this type of propulsion is 
limited to such small powers that its use for warship 
propulsion is entirely out of the question. Even if oil 
engines Or gas engines operating on producer gas could 
be applied to warships to-day, the claim that their use 
would revolutionize warship construction and render 
obsolete the most modern battleships and cruisers would 
be an absurd statement. The use of these engines 
would give some advantage in reduction of weight of 
the power plant which could be allotted to armor or 
armament, and the elimination of large smokestacks 
would enable the guns of a warship to be placed in 
more commanding positions. In reliability and speed, 
however, the motor-driven ship would very likely lose 
as compared with the turbine-driven ship, and after 
balancing up the advantages and disadvantages of the 
motor-driven warship it is difficult to see how it could 
possibly render obsolete the modern turbine-driven 
vessel. 


Old Transatlantic Packet Ships. 


Records of transatlantic travel before the days of 
steamships are somewhat incomplete. Fiction has 
dealt with this period to a certain extent, but accurate 
accounts of the vessels which were used at that time 
and of their performances and the general conditions 
of the service are difficult to find. Still more rare are 
engravings, prints or sketches of these old vessels, and 
it is only at the expense of much time and money that 
a collection of such pictures can be made. One of 
our contributors this month, who has made a careful 
search for this materia] for a good many years in out- 
of-the-way places, gives in brief form the history of 
the old transatlantic packet ships in whch the bulk of 
passenger and cargo trade was carried before the days 
of the steamship. 

Brief as this article is, it mentions fhe more import- 
ant companies which operated these packet lines, calls 
to mind the names of many of the well-known captains 
of the period, and describes with some detail the type 
of vessel employed in the service. Remarkable sail- 
ing records were made in those days, and in this as 
well as in many other matters pertaining to the general 
efficiency of the service credit must be given to the 
hardy American seamen and officers who manned the 
ships. By their indomitable courage and expert sea- 
manship they were able to compete for many years 
with the rapidly-encroaching steamship. How the 
transatlantic steamship was developed and _ finally 
drove the sailing packet from the seas will be told by 
the same author in our next issue, and the article will 
be illustrated by many reproductions of rare prints and 
engravings. 


Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 
Tons. Knots. July 1. Aug. 1. 
Florida .... 20,000 2034 Navy Yard, New York...... 68.8 71.0 
Utah ....... 20,000 2034 New York ‘Shipbuilding Co... 80.0 83.2 
Arkansas ... 26,000 20% New York Shipbuilding Co... 34.6 39.5 


Wyoming *] 26,000 20% Wm. Cramp & Sons......... 28.4 32.3 


TORPEDO-BOAT DESTROYERS. 


Paulding ... 742 29%4 Bath Iron Works............ 92.4 93.4 
Drayton .... 742 29% Bath Iron Works...........- 86.1 88.1 
Roe) .....-. 742 29% Newp’t News Shipbuilding Co. 92.3 97.1 
ANSTA? doodbd0 742 2914 Newp’t News Shipbuilding Co. 89.7 91.5 
Perkins .... 742 29%4 Fore River Shipbuilding Co... 86.8 92.3 
‘Sterrett ..... 742 29%4 Fore River Shipbuilding Co... 83.8 88.4 
McCall ..... 742 2914 New York Shipbuilding Co... 85.4 89.6 
"Burrows .... 742 29%% New York Shipbuilding Co... 85.2 87.5 
‘Warrington.. 742 29% Wm. Cramp & Sons......... 74.4 79.5 
‘Mayrant .... 742 29%4 Wm. Cramp & Sons......... 79.1 80.8 
Monaghan .. 742 2914 New’pt News Shipbuilding Co. 26.7 28.4 
URSIN Sooo 742 29% Bath Iron Works............ 49.9 56.7 
Walke ..... 742 29%4 Fore River Shipbuilding Co... 39.1 47.6 
Ammen .... 742 29%%4 New York Shipbuilding Co... 48.5 56.3 
Patterson ... 742 29% Wm. Cramp & Sons......... 33.0 40.7 


SUBMARINE TORPEDO BOATS. 


Salmon Fore River Shipbuilding Co... 97.4 97.8 
Seal ....... Newp’t News Shipbuilding Co. 51.2 52.2 
(CNT) cobsa00 Union Iron Works.......... 58.6 60.0 
Barracuda 36 Union Iron Works.......... 58.6 60.0 
Pickerel . Ane Wioreia COs csosdsoacgdac 53.1 56.8 
Skate ...... hemVlorane Commerce 53.1 56.8 
Skipjack ... Fore River Shipbuilding Co... 45.3 48.6 
Sturgeon Soot Fore River Shipbuilding Co... 43.7 46.2 
Mtinagereryecct 000 00 Newp’t News Shipbuilding Co. 28.3 29.9 
Thrasher | aon S60 a0 Wm. Cramp & Sons......... 6.4 7.9 


ENGINEERING SPECIALTIES. 


Patent Hydraulic Keel=Plate Bending Machine. 


This machine has been designed for bending steel plates, 
cold, for ships’ keels, for doing all kinds of straight flanging 
for floor plates, bulkheads, intercostals, deck houses, tanks and 
other ship work, effecting a great saving both in weight of 
material and riveting. With this machine it is not necessary 
to heat the steel plates, and not only is a great saving effected 
thereby, but the danger of injuring the plate, by causing local 


is obviated. 


strains, due to unequal heating, The plate also 
comes from the machine with the flange set perfectly straight 
and fair, and the body of the plate free from buckles or marks 
of any kind. The speed with which the work is accomplished 
ts a special feature, as it is claimed that each plate is gripped 
and flanged in three or four minutes. 

The plate is held fast in the machine by sliding wedges 
actuated by a horizontal cylinder and ram. The bending or 
flanging of the plate is accomplished by a roller of best forged 
steel, actuated by two large vertical oscillating cylinders. The 
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roller is adjustable in and out for bending light and heavy 
plates, having steel links and screws worked by steel. nuts, | 
worm wheels, worms and large hand wheels. With this ar- 
rangement of links and screws the roller is adjusted, and the 
bending moment for light and heavy plates is the same 
throughout the operation of bending, i. e., the roller follows 
the plate at an equal distance from the bending point through- 
out the process of bending. The beam against which the plate 
is bent is made of best “Siemens” cast steel, and is arranged 
so that double flanges for flat-bottomed vessels may be bent. 
A keel plate may be bent to any desired strake or twist the 
same as in an ordinary hand-geared machine for bending keel 
plates. 

The machine is supplied with the necessary valves and pipes 
connecting valves to cylinders; it is made in various sizes to 
bend keel plates cold from 34 inch to 1% inches thick, and 
from 16 feet up to 31 feet 6 inches long. It is manufactured 
by Hugo Smith & Company, Possil Engine Works, Glasgow. 


Monarch Rivet=Heating Furnace. 


The Monarch Engineering & Manufacturing Company, 
Baltimore, Md., have on the market a portable rivet-heating 
furnace which is especially recommended for ship, bridge, 
boiler and general construction work. Oil or gas is used as 
the fuel, and, referring to the illustration, the flame is di- 


(ace 


a7 


Tank not 
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rected into combustion chamber A, where the oil is thoroughly 
ignited. It then passes into the heating chamber B, the con- 
struction of which gives the flame its rotary motion, dis- 
tributing the heat uniformly throughout the whole interior. 
The waste heat escapes through the opening C, and distributes 
itself into the open chamber D, where the rivets may be placed 
prior to their being put into the heating chamber B. The fur- 
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nace is supported on a steel cylindrical sheet, which contains 
the fuel oil tank J, and the whole is mounted on a cast iron 
base. The furnace top is made of steel, securely welded to- 
gether, with angles riveted to the bottom, so that the furnace 
top may be set on to the sheet without being permanently at- 
tached to it. It is claimed that the furnace carries a high, soft, 
uniform heat, and is always under control of the operator, the 
rivets always being in plain sight and readily reached. The 
capacity of the furnace is claimed to be 3,000 34-inch rivets 
per day, and from 1% to 2 gallons of oil are consumed per 
hour, according to the quantity of rivets heated. 


‘ 


Ryerson Tool Holder Bits. 


Joseph T. Ryerson & Son, Chicago, Ill., are now putting on 
the market Ryerson tool holder bits, which are made of high- 
speed steel already hardened in tool holder sizes, cut in 3-inch 
lengths and packed in small boxes. The only work necessary 


is to grind to shape. This will meet with great favor among 
small shops, as it means considerable saving in material and 
time, and owing to the excellent facilities which the manufac- 
turers have for hardening, best results are obtained from the 
high-speed tool steel. 


An Automatic Low-Pressure Acetylene Gas Buoy. 


Until recently floating lighted buoys were generally operated 
by high-pressure oil gas. This gas was generated on shore 
and compressed to a high-pressure and stored in heavy steel 
holders. These holders then had to be transported to the 
buoys and the gas transferred, involving considerable time 
and expense when it became necessary to recharge the buoys. 

Recently a new system of supplying gas for lighted buoys 
has been developed by the International Marine Signal Com- 
pany, Ltd. Ottawa.. Can. Under this system the lighting 
medium is low-pressure acetylene gas from which all jm- 
purities have been removed by the use of a special purifier. 
The buoys are charged with from 1,500 to 3,500 pounds of 
calcium carbide, which, it is claimed, gives a continuous light 
without diminution of power for from six to nine months, 
during which time the buoy requires no attention. The 
lantern used is the best buoy type, equipped with a Fresnel 
lens, which condenses the light into. an intensely powerful 
and penetrating horizontal beam. This, coupled with the fact 
that acetylene gives a brilliant penetrating light of high- 
candle power, makes the light especially valuable for marine 

_ work. 

These buoys are manufactured in various sizes and shapes 
to meet special requirements, but the operating parts of all the 
buoys are Practically similar in each case to those shown in 
the diagram. The buoy consists of a gas generator tube of 
steel, supported by a steel floating chamber; a lantern support, 


International Marine Engineering 


S95 


made of steel, which is attached to the deck of the floating 
chamber; a lantern; a purifier chamber located at the top of 
the generator, and the counterweight attached to the bottom of 
the generator tube to give the buoy the necessary stability. 

The generator has a diaphragm a few feet from the bottom 
of the tube; the center of this diaphragm is fitted with a 
conically-seated valve mounted on a valve stem, which passes 
up through the center of the generator and through the 
generator head. The upper end of this valve stem is fitted 
with a hexagon nut just above the generator head: the part 
of the stem passing through the generator head has a keyway 
cut into it, and a spline is fitted into the generator head en- 
gaging the keyway, so that when the nut is turned to close or 
open the valve the stem cannot turn, it can only move up and 
down. A stop collar is attached to the extreme top end of the 
valve stem, with the object of preventing the nut from being 
turned so far as to drop the valve and valve stem. 

To prevent leakage of gas when the buoy is in operation, a 
cap is screwed down upon the generator head against rubber 
packing. This cap is long enough to permit the valve stem 
being raised or lowered, so that the valve may be adjusted 
to give an opening suitable forthe conditions under which 
the buoy may be working. The valve stem is inclosed within 


aw wise} Rs 


a guard pipe to protect it from the carbide, and it works 
through a guide bar, which is bolted to shelf angles at the side 
of the generator tube. In the center of the diaphragm and 
surrounding the valve is fitted a grid, which prevents small 
pieces of carbide which may pass through the grate from 
falling into the water and wasting their gas. This grid acts 
as a valve seat and is provided with a rubber packing, which 
is held in a groove in the seat and projects sufficiently to make 
a good joint with the valve when it is closed, even if it be 
foul. A steel grate upon which the carbide rests is attached 
to the inside of the generator a short distance above the 
diaphragm. 

In operation the generator is filled with calcium carbide in 
large crystals 8 inches. by 4 inches, and the buoy is placed in 
the water with the valve open and the valve cap screwed 
down. The water enters the generator through the hole 
shown in the center of the counterweight at the bottom of 
the tube, and passes through the valve up to the carbide rest- 
ing on the grate. The contact of the water with the carbide 
immediately produces gas, which passes up through the car- 
bide and into the purifier chamber, where all impurities and 
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dust are removed; thence it proceeds through a small valve 
and pipe to the lantern. 

When gas is produced faster than it is consumed by the 
lantern it accumulates in the generator at an increasing pres- 
sure, that gradually forces the water away from the carbide, 
thus stopping generation. As the surplus of gas is consumed 
by the lantern the gas pressure gradually decreases, thus per- 
mitting the water to come in contact with the carbide when 
generation is resumed. In this manner the buoy is absolutely 
automatic in operation, and the pressure can never rise above 
that corresponding to the head of water, due to the denpth of 
the generator tube below the surface. This pressure is about 
6 pounds per square inch. It is practically impossible, there- 
fore, for disastrous explosions to occur such as have fre- 
quently taken place where buoys are charged with high-pres- 
sure gases or compressed acetylene. 

The purifying chamber which cleanses the gas is filled with 
a special chemical mixture, which it is claimed will absolutely 
prevent carbonization or clogging of the burners. As has 
been stated, these buoys will remain in continuous operation 
from six to nine months, when they can be recharged with 
calcium carbide, which can readily be purchased in almost any 
market. The purifying agent, it is claimed, will last about 
a year. 


Stationary Die Head for Pipe Threading. 


A stationary die head for pipe threading is being manufac- 
tured by the Landis Machine Company, Waynesboro, Pa., in 
which the Landis type of die is used with a manually-operated 
die head. This head is made especially for use on pipe- 
threading machines, wherein the pipe revolves and the head 
remains stationary, the dies being opened and closed by hand. 


The head is made entirely of steel as are also the die holders. 
The chasers for the heads can be made to good advantage 
from high-speed steel, as it is claimed that they never require 
to be annealed, rehobbed or retempered, and that they have 
the further advantage of long life. The sharpening of the 
die is a simple operation, and is taken care of by grinding on 
the ends of the chasers and again setting them to the cor- 
rect cutting position in the holders by means of a small gage 
furnished with the die head. The heads are made in standard 
sizes to take work up to and including 4 inches. One set of 
dies will cut all the diameters coming within the same pitch. 
As there is but one pitch covering the sizes from I inch to 
2 inches, inclusive, one set of dies covers this range. The 
same is true on the other pitches. 


Special holders are made for pipe threading where it is 
not necessary to cut very close to a shoulder. The clamp with 
which this chaser is held is what is known as a mill clamp, 
which besides holding the chaser rigidly protects the chaser 
in case the pipe splits. The clamp comes down over the 
throat of the die, and is rounded out near the cutting point, 
so as to act as a guide for rough ends, and at the same time 


when a twister occurs in the pipe the strain is thrown in great 
part on the clamp, thus protecting the die in such manner 
that the liability of breakage is very small. In case of thread- 
ing close to a shoulder a clamp is used which comes flush 
with the front edge of the chaser only, thus permitting the die 
to run close up against the shoulder as in threading short 
nipples, etc. It is claimed that these dies admit of cutting 
speeds from 25 to 100 percent higher than the hobbed.type of 


die, and that the rake can at all times be ground to suit the 
quality of the material in the pipe to be threaded. 

The heads are graduated for setting the dies to the differ- 
ent diameters to be threaded. The head is opened and closed 
by hand, and when in the closed position the die is rigidly 
locked, but opens and closes freely by means of the lever. All 
dies are made to interchange, and if one chaser of a set should 
be worn out in advance of the others this single chaser can be 
replaced without replacing the entire set. Dies of any one 
pitch will interchange on any of the die heads so long as the 
pitch is within the range of the head. 

The heads are made in standard sizes as follows: From ™% 
to 1 inch, inclusive; from 14 to 1% inches, inclusive; from 1% 
to 2 inches, inclusive; from 1 to 4 inches, inclusive. 
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TECHNICAL PUBLICATIONS. 


Hydraulic Elevators. By William Baxter, Jr. Size, 6 by 9 
inches. Pages, 326. Figures, 260. New York, 1910: 
McGraw-Hill Book Company. Price, $2.50 net. 

The design, construction, operation, care and management of 
various types of hydraulic elevators are carefully considered 
in a practical manner in this book. A large number of dia- 
grams and illustrations serve to give the reader a comprehen- 
sive idea of the details of elevator construction and operation. 
It will be found particularly valuable as a work of reference 
for the engineer who has not specialized in such work, but who 
is sometimes confronted with problems requiring accurate 
knowledge of many of the details. 


Manual of Steam Engineering. By W. H. Wakeman. Size, 
3 by 5% inches. Pages, 441. Numerous illustrations. 


New York, t9—10: New York Belting & Packing Com- 
pany, Ltd. 

This book is primarily a reference book, containing data 
used in every-day engineering practice, arranged in convenient 
form, with sufficient explanation to render the matter both in- 
teresting and instructive. It contains many tables, which are 
arranged for use in connection with the reading matter on the 
same subject, thus condensing information into convenient 
space and rendering it available for busy workers. The author 
has had considerable experience as a technical writer, and this 
has enabled him to present the various subjects treated in an 
exceptionally clear and useful manner. The book is divided 
into two parts, one of which is confined to steam boilers and 
the other to steam engines. 


Beeson’s Marine Directory of the Northwestern Lakes. 
Size, 634 by 9% inches. Pages, 273. Numerous illustra- 
tions. Chicago, 1910: Harvey G. Beeson. Price, $5. 

This is the twenty-fourth year of publication of this direc- 
tory, which is now recognized as a standard authority on com- 
merce and shipping on the Great Lakes. It includes tables of 

American and Canadian steam and sailing vessels on the Great 

Lakes, information regarding vessels which have been lost 

during the previous season, the various transportation and 

shipping associations, classified lists of vessels according to 
the trade in which they are engaged, particulars of the engines 
and boilers of the vessels, as well as interesting articles re- 
garding various Lake ports and miscellaneous marine subjects. 

The numerous half-tone illustrations are also of considerable 

interest. 

American Producer Gas Practice and Industrial Gas Engi- 
neering. By Nisbet Latta. Size, 714 inches by 10% inches, 


Pages, 539. Illustrations, 247. New York, 1910: D. Van 
Nostrand Company. Price, $6 net. 


This is by far the most complete work which has yet ap- 
peared on American producer-gas practice. That this branch 
of engineering has already reached immense proportions will 
undoubtedly surprise many to whom the subject of producer 
gas has been placed in the category of new developments. Not 
only for power apparatus but for a great number of varied 
industrial purposes has the gas producer now become an 
essential piece of apparatus. Any handbook, therefore, which 
attempts to cover the field completely soon reaches large pro- 
portions. Undoubtedly this book might have been made more 
concise; but at the same time the value of the data and careful 
treatment of each subject make it worth a careful study. The 
author states in the preface that the book was originally writ- 
ten with the urgent desire to maintain an impartial attitude, 
and to narrate as accurately as possible, without prejudice or 
undue influence, the various features of gas engineering at 
present in vogue in the industrial field. This naturally in- 
volves the description of a great many patented systems and 
Pieces of apparatus, and where this has been done the de- 
sctiption is placed before the reader, together with the method 
of operation or other data for the purposes of giving infor- 


mation and drawing comparisons, leaving the reader to draw 
his own conclusions as to the value of the apparatus. 

The early chapters of the book include producer operation; 
cleaning the gas; works details; producer types; moving gases , 
solid fuels; physical and chemical properties of gases and gas 
power. The subject of gas engines is treated briefly and from 
a general standpoint. The remainder of the book is taken up 
with a discussion of various industrial gas applications and a 
discussion of heat, combustion, furnaces, pipes, flues, chimneys, 
ete. The final chapter contains useful tables for use in gas 
engineering practice, while in an appendix oil fuel producer gas 
is briefly considered. As this is a more recent development 
the amount of data available is, of course, limited. This is a 
direction, however, in which it is very likely that considerable 
development will take place in the near future, and, therefore, 
any data appearing upon the subject from reliable sources is of 
considerable value and cannot be overlooked. 


Size, 642 by 9% 


The Engineering Index Annual for 1gog. e 
he 


inches. Pages, 471. New York and London, 1910: 
Engineering Magazine. Price, $2. 

This book represents a continuation of that originally 
started by the late Prof. J. B. Johnson in the Journal of the 
Association of Engineering Societies in 1884, and turned over 
by that association to The Engineering Magazine at the close 
of 1895. Each year it has covered with increasing thorough- 
ness the field of periodical literature in engineering and 
closely related applied sciences. This volume, which is the 
fourth since the publication has assumed the annual form, 
comprises a classified index to all engineering literature dur- 
ing the year. The classified plan of indexing, which has only 
recently been followed out, serves to combine for each spe- 
cialist a list of the entire current literature on his subject, 
and to assemble it in such small space that it may be readily 
found and completely explored. The value of this work is 
obvious, and it is sufficient to say that the present volume has 
been edited with the same care and thoroughness as previous 
volumes, and that it has been made even more comprehensive. 


The Yachting Manual and Marine Motorists’ Handbook. 
Size, 4 by 6% inches. Pages, 306. Numerous illustra- 
tions. London, 1910: Horace Cox. Price, Is. 


This book is a comprehensive compendium of valuable in- 
formation for yachtsmen and motor boat owners, carefully 
edited and condensed into a pocket edition. Information is 
given regarding such subjects as the tides, signals, first aid to 
the injured, general seamanship, Lloyd’s classifications, local 
sailing directions, a glossary of nautical and technical terms 
in English and French, tables of weights and measures, 
foreign currencies, records of interest to yachtsmen, rating 
rules, charts of the various race courses, as well as a list 
of the racing fixtures for 1910. 


PERSONAL. 


A. D. Gittert, for many years a well-known builder of 
steamboats in the Mississippi Valley, died recently at Lake 
City, Minn. 

Epwin B. SaptLer’has been appointed New York repre- 
sentative of the New York Shipbuilding Company, Camden, 
N. J., with headquarters at 12 Broadway, New York City. 

Nava Constructor J. H. Lrynarp, U. S. N., who has been 
on duty at the Bureau of Construction and Repair since 
March, 1901, has applied for and been granted a transfer to 
the retired list. Naval Constructor Linnard is the senior 
officer of the Naval Construction Corps in the United States 
navy. His long and meritorius service has won for him the 
unqualified approbation of his superior officers, and his retire- 
ment from active duty will be greatly regretted by all those 
with whom he has had official dealings, both in civil and naval 
circles. : 
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The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
1D), C; 


956,813. APPARATUS FOR PRODUCING A MOTOR FLUID. 


HUDSON MAXIM, OF BROOKLYN, N. Y. ‘ 

Claim 4.—In an apparatus for producing a motor fluid, the com- 
bination of a closed combustion chamber containing a self-combustible 
material, a spraying or atomizing device leading into said chamber, a 


reservoir connected with said device and containing liquid, and a moy- 
able wall to said reservoir having a greater area exposed to the prod- 
ucts of combustion than is exposed to the liquid in the reservoir. 
Eighteen claims. 


RUIN ANCHOR. JAMES EDGAR WILDE, OF CHESTER, 
Claim 1.—In an anchor, a shank having a cross head and provided 
with a recess at its lower end, a fluke carrying shaft engaging said 


recess, a bearing block seated in the recess, and disks upon the fluke 
carrying shaft having notches engaging the cross head of the shank. 
Three claims. 


958,650. ATTACHMENT FOR TORPEDO ‘TUBES. U 
KIMBRELL, OF NEEDLES, CAL. Teas 
_Claim 1.—A torpedo tube, a rear door for the same having a locking 
dial provided with a rack segment, motor-driven means for closing the 
door, motor-driven means for locking the door, including a pinion en- 
gaging the rack segment and a driven shaft with which said pinion is 
detachably connected, and means for timing the starting of the motors 
whereby the closing and the locking are effected. Five claims. 


958,340. _DAVIT FOR HOISTING AND LOWERING. BOATS. 
AXEL WELIN, OF LONDON, ENGLAND, ASSIGNOR TO.WELIN 
DAVIT AND LANE & DE GROOT COMPANY, CONSOLIDATED. 

Claim 1.—The combination of a davit pivoted to swing, an arm 
carried by said davit, a support fixed to the vessel, and an intermediate 


member engaging both said support and arm and adapted to travel 
ROT between the same and relatively to each thereof. Eight 
Claims. 
960,129. LIFE PRESERVER. WALTER S. WILKINSON F 
NO eee NIE, VA., AND GEORGE B. UPHAM, OF BOSTON, 
Claim 1.—As an article of manufacture, a filler for life preservers 
comprising blocks composed of granules or small bodies of buoyant 
material, a waterproof fabric covering therefor, and an outer covering 
of buoyant material. Seventeen claims. 
961,285. REVERSIBLE PROPELLER. ELLSWOR : 
ANT, OF DETROIT, MICH. NS hae 
Claim 2.—A_ reversible-blade propeller mechanism comprising a rotat- 
able main shaft, a solid hub secured thereto having bearing facets in 
planes parallel to the shaft axis, a propeller blade pivotally secured on 
each facet to swing obliquely to the shaft, a coupler adapted to swing 
the blades in unison, a sleeve non-rotatably and longitudinally recip- 
rocable on the shaft and carrying the coupler, a bushing rotatably se- 
cured on the sleeve, a standard having a boss in screw-threaded en- 
gagement with the bushing, a gear on the bushing, and a lever swinging 
on the standard transverse to the shaft provided with a rack in mesh 
with the gear. Five claims. 


International Marine Engineering 
Ai ied as een ee sts s)he 7 C2 


SEPTEMBER, IQ10. 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C., London. 


2,277. MAGNETIC COMPASSES. J. C. DOBBIE, GLASGOW. 
Claim.—The invention has for its object to cause oscillations of the 
bowl to be rapidly damped down. In the plane of the knife edges are 
attached a pair of cords passing over pulleys mounted on the binnacle,, 
the cords carrying weights. A second pair of weights may be pro- 


vided at right angles. By the above construction the tendency of the 
compass bowl to oscillate and give rise to disturbances of the card is 
greatly diminished by the friction introduced by the cords and pulleys 
and partly by the inertia of the weights. 

3,630. DOCK AND METHOD OF DOCKING SHIPS. N. 
GROUCHETZKY, ST. PETERSBURG, RUSSIA. 

Claim.—In order to accommodate ships of greater depth than here- 
tofore, the keel blocks form a chain which can be drawn from its 
position below the keel on to the side wall by gearing. The ship can 
then be floated in and the gate closed. Water is next forced pumped in 
and the ship then raised so that the keel blocks can be hauled back to. 
their place, then the water is let out in order that the keel may rest 
upon them. 

7.358. SELF-DISCHARGING SHIPS. H. GATJENS, HAMBURG, 
GERMANY. : 

Claim.—By this arrangement the decks are sloping and several aper- 
tures or rows of apertures are vertically provided between the separate 
decks, so that on the ship automatically rising in consequence of the 
discharge of the cargo, the separate rows of apertures can be brought 


successively into use. If the ship is of sufficient beam, the cargo may 
all be so stowed that it will thus discharge itself. With ships of 
smaller beam it is advisable to stow most of the cargo between the 
decks, arranged for self-discharging, and to place the remainder be~ 
neath these decks and raise it by grabs or otherwise. 

20,756. SHIPS FOR CARRYING SMALLER VESSELS. A. N. 
DEN OUDEN, BULNES, HOLLAND. : 

Relates to vessels adapted to be sunk so as to admit torpedo craft, etc., 
for raising them. ‘he invention consists in the provision of transverse 


bearers adapted to receive a small craft and to be moved upwards, pro-~ 
viding sufficient space for another craft beneath. Rotatable doors are 
arranged externally and adjacent to the ordinary trap doors. 


17,289. SHIPS’ STEERING GEAR BRAKES. M. DRYSDALE, 
GRAVESEND. 

The brake, in accordance with this invention, comprises a strap pass- 
ing around a brake drum on the steering wheel, the ends of the strap 
being connected with a double-action foot lever consisting of two lever 
members extending in line and connected by toothed sectors so as to 
move in unison. <A rod is connected to one of the lever members, and 
is furnished at its upper end with ratchet teeth adapted to engage with a 
front plate so as to hold the brake at any desired tension. 


298,439. FITTING SHIFTING BOARDS IN HOLDS, IN WAY 
OF HATCHWAYS. F. W. BARDENS, LONDON. 

According to the invention, a vertical girder is constructed to form 
two vertical channels on opposite sides. The girder is erected in the 
center of the hatchway, one of the channels at the fore and the other 
at the after side. The lower end is secured to shoes at the bottom of 
the hold. The top is secured to a thwartship beam at the middle of the 
hatchway coaming. At the fore and after ends of the hatchway verti- 
cal channels hold the two separate sections of boards in position. 


ee 
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The three steamers, Kentuckian, Georgian and Honolulan, 
recently constructed by the Maryland Steel Company, Spar- 
row’s Point, Md., for the American-Hawaiian Steamship 
Company, of New York, are of the best type of American 
merchant cargo vesels. The vessels and fittings are built to 
the highest requirements and classed X-100 A-1 Lloyds. They 
are two-masted, forward and aft, schooner-rigged, with ac- 
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ward and after deep tanks. Double-bottom tanks, I, 2, 5 and 
6, are constructed for carrying either fuel oil or water ballast. 
Double-bottom tanks, 3 and 4, under the engine room and fire 
room are fitted to carry fresh water. There are seven water- _ 
tight bulkheads, all extending to the upper deck and the after . 
peak extending to the shelter deck. 

In the afterhold a complete oil-tight deck is laid at the top 


DECK SCENE ON ONE OF THE NEW AMERICAN-HAWAIIAN STEAMERS, SHOWING AMPLE FACILITIES FOR HANDLING CARGO, 


commodations for crew and twenty-four passengers on the 
Kentuckian and Gecrgian and forty-eight passengers on the 
Honolulan. 

The general dimensions are as follows: 


Leraradn Oper Mssekacsoscouddnoacssede 429 feet 2 inches. 
Length between perpendiculars......... 414 feet 2 inches. 
Breadthmoldediay a epeer) met eee 53 feet 6 inches. 
Depth, molded, to shelter deck......... 30 feet. 


All have straight stems, elliptical sterns with three steel 
decks extending all fore and aft, fore and aft peaks, and for- 


of the shaft tunnel, forming an after deep tank alongside the 
tunnel. The deep tank forward of the fire rom is fitted up for 
either cargo, oil or water ballast. 

A cofferdam, one frame space in length, is fitted between 
this deep tank and the fire room. There are five hatches 
through each deck, and hatches to the deep tanks extending 
to the upper deck. : 

The accommodations for the crew, officers and passengers 
are in steel deck houses above the shelter deck and in the 
after upper ‘tween decks. The refrigerator room is located on 
the upper deck immediately aft of the engine room. 
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STERN VIEW OF THE GEORGIAN BEFORE LAUNCHING, 


The rooms for passengers are fitted with two pipe frame 
berths and pipe frame seats with spring mattresses, the seats 
being used for a berth. A folding lavatory is fitted in each 
room. The toilet arrangements-are ample and of the very 
best quality. 

The dining saloon for officers and passengers is located in 
the forward end of the shelter deck-house, and is finished with 
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house, pilot house and flying bridge. These were all furnished 
by Hyde Windlass Company, Bath, Me. 

The two steel masts and four derrick masts are fitted with 
booms for handling the cargo. There are in all twenty-one 
booms, all of 5 tons capacity, with the exception of one on 
after side of the foremast, which is of 30 tons capacity. There 
are three cargo ports on each side of the upper and shelter 
decks, also a small port in the coal bunker for carrying case 
goods in the bunkers while ship is burning oil. 

These vessels carry 8,600 tons deadweight on 27 feet mean 
draft, and maintain a sea speed of 11 knots loaded. They are 
all fitted with wireless, and all holds are ceiled and have 
sparring fitted. Special freight rooms are fitted in the lower 
‘tween decks for bonded freight. : 

The Honolulan has a social hall and smoking room for the 
passengers. The social hall is finished in old ivory and the 
smoking room and dining room in selected quartered oak. The 
main entrance hall will have rubber tiling on the floor, and the 
other public rooms will have Asbestolith. The toilets are 
fitted with solid porcelain fixtures, all pipes nickel plated. The 
sides and floors of the toilets are tiled. The passengers’ rooms 
are fitted with General Electric portable electric heaters. 

The Kentuckian and Georgian. will run between Porto 
Mexico and New York, and the Honolulan between San Fran- 
cisco and Honolulu. The Honolulan is fitted with Welin 
quadrant davits. 

All three ships are of the single-screw type, and are driven 
by quadruple-expansion engines of the vertical inverted, di- 
rect-acting, surface-condensing type. All the machinery was 
built and classed 100 A-r Lloyds. 

The cylinders are, respectively, 25 inches, 36 inches, 52 inches 
and 76 inches diameter by 54 inches stroke. The high and 
first intermediate are each fitted with one piston valve, and 
the second intermediate and low-pressure are each fitted with 
two piston valves. The valve gear is of the Stephenson 
double-bar link type, and is provided with a direct-acting 
reyersing engine. The pistons, cylinder covers and valve 


HULL OF ONE OF THE NEW AMERICAN-HAWAIIAN STEAMERS IN FRAME AND NEARLY PLATED. 


quartered oak, with the ceiling paneled and finished in white 
enamel, 

The floors of the officers’ and crew’s quarters and pas- 
sengers’ rooms are covered with Asbestolith. The toilet 
rooms are tiled and fitted with enameled iron fittings. 

Each vessel is fitted with a steam windlass, steam winches, 
steam capstan and Brown Bros’. steam tiller and auxiliary 
tiller, with engine actuated by a telemotor from the steering 


chest covers are of cast iron. The engine is fitted with an 
operating gear, reversing engine and throttle, which is all con- 
trolled from the working platform. 

The bedplate and columns are cast iron of the box type. 
The crankshaft is built up in four interchangeable sections, 
with solid couplings forged on the shaft. The turning gear is 
located on the coupling at the aften end of the engine. The 
thrust block is fitted with cast steel horseshoe thrust collars. 
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SHADE DECK PLAN OF THE HONOLULAN. - 


The tail shaft has a continuous gunmetal bearing, shrunk on. 
The propeller has a cast steel hub, with four adjustable bronze 
blades. 

The main condenser is of the independent, horizontal, cylin- 
drical type, with 7,000 square feet cooling surface. The air 
pump is of the single-acting type, and is driven off the main 
engine by means of levers and links, connected to the low- 
pressure crosshead. There are also two plunger bilge pumps 
driven off the air pump crosshead. The circulating pump is of 
K Nescreze = the centrifugal type, driven by a simple 10-inch by 9-inch 
vertical engine. There is provided a feed-water filter tank, 
and also a vertical multi-coil feed heater. There is also pro- 
vided an auxiliary condenser, having 1,000 square feet of 
cooling surface, and fitted with a combined air and circulating 
pump. 

The other independent pumps located in the engine room 
are as follows: One main, one auxiliary and one donkey feed 
pump; one injector; one ballast; one oil trimming (for fuel 
oil tanks); one fire and bilge; one sanitary and one fresh- 
water pump. ; 

There are three single-end Scotch boilers, each 15 feet 9 
POOP DECK OF THE HONOLULAN. inches diameter, by 12 feet 3 inches long, between heads, built 

for a working pressure of 215 pounds per square inch. Each 
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boiler has four 4o-inch furnaces of the Morison suspension 
type, with separate combustion chambers. These boilers are 
fitted with hot air forced draft system, for which there is pro- 
vided one steel plate blower, driven by two simple vertical 
engines. K ; 

The furnaces are equipped for burning fuel oil, and for 
this purpose there is provided the following: Two main fuel 
oil pumps; one auxiliary oil pump; two vertical fuel oil 
heaters and one pressure blower, for atomizing the oil at the 
burners. The ships also carry the necessary fittings, to enable 
the boilers to be converted easily into coal burners. For this 
there is also provided a steam ash hoist ram. For harbor 
use there is a donkey boiler of the Scotch type, which is 10 
feet diameter by 9 feet 6 inches between heads, and built for a 
working pressure of 215 pounds per square inch. 

The other auxiliaries provided are as follows: A distilling 
system, consisting of two 20-ton evaporators, two 20-inch 


the very greatest care and skill in lowering boats from the 
ordinary davits, and with the best of disengaging apparatus, 
the chances of the boat being dashed up against the side, par- 
ticularly if a ship has a high free board, are very great. In the 
old wooden frigates the quarter boats that were always ready 
for lowering were suspended from stout wooden davits, pro- 
jecting well out from the side of the ship on each quarter, and 
there was therefore a fair amount of room between the end 
of the davit and the ship’s side, so that if care was taken to 
lower quickly, when the ship rolled toward the boat, and to 
disengage immediately she was water borne, the boat got away 
safely. In smooth weather it was a very simple matter. The 
writer has seen cases, however, where even with great care 
boats have been smashed, and the davits, too, by the heavy 
seas that were pounding against the ship’s quarter. With the 
ordinary iron davit carried by the bulk of the mercantile 
marine the question of lowering a boat at sea is a very difficult 
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multi-coil distillers and one aerating tank; one 2-ton re- 
frigerating plant; two 20-kilowatt dynamos; a Clayton fire 
extinguishing and fumigating system, and a system of hold 
ventilation, by means of a suction fan. 


LIFE SAVING AT SEA. 


BY SYDNEY F. WALKER. 


The boat question which was considered last month is really 
only a part of the much larger question of saving life at sea 
and again there are two distinct problems to be met, that of 
saving the life of anyone falling overboard, with the ship 
underway, and that of saving all of the passengers and crew 
in case of wreck. The two questions merge into each other 
to a certain extent, inasmuch as the successful solution of 
both problems depends very largely upon the ability to lower 
a boat clear of the ship, and to disengage her from the boat 
falls in such a manner that she floats easily and quickly away 
from the ship. g 

As marine engineers know, even the steadiest ships roll in a 
seaway, and it is more often than otherwise that there is a call 
for life-saving appliances in a seaway than in a calm. When 
the ship is rolling heavily it is a very difficult problem to lower 
a boat into the water, and to disengage her on arrival in the 
water, without her being thrown up against the side of the ship 
and smashed to pieces. Tales of wrecks abound in instances 
where boats that have been lowered have been dashed to 
pieces, sometimes with crew and passengers in them, some- 
times before there had been time to load them. Even with 


one indeed, if she is rolling at all, because there is so little 
clearance between the outer ends of the davits and the ship’s 
side. The first part of the problem therefore is the provision 
of some kind of davit that will give the boat a chance of 
swinging clear of the ship’s side. 


DAVITS. 

Several attempts have been made to accomplish this, such as 
the Bevis davit shown in Fig. 1, and that designed by the 
Messageries Maritimes shown in Fig. 2; the principle of which 
is the throwing of the end of the davit outboard, under con- 
trol, so that the boat when lowered is at some distance from 
the ship’s side. The latest, and apparently the best arrange- 
ment of the kind, is that invented by Mr. Axel Welin, shown 
in Figs. 3 to 5, in which the principle for the Bevis davit is ex- 
tended. 

The davit itself is thrown outwards, on its pivot, under the 
control of screw gear, but the foot of the davit itself is in the 
form of a toothed quadrant, the teeth engaging in a rack in the 
base of the apparatus. The davit can be made of practically 
any form, straight or curved, so that the boat when stowed 
can lie in any convenient position. When the boat is to be 
lowered its weight is taken in the usual way by the falls. It 
is lifted clear of the chocks upon which it has been stowed, and 
the davits and boat together are swung outboard to the full 
extent of the quadrant. In the outboard position the outboard 
end of the quadrant is against the outboard part of the frame 

_ carrying the davit, and the fulcrum upon which the davit works 
is also against the outboard end. 

The davit can be designed to give whatever clearance from 
the ship’s side is necessary, and it lends itself to the stowage 
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of boats in various convenient positions that would be impos- 
sible with ordinary davits. In some cases, for instance, the 
boats are stowed half outboard, thus giving a larger promenade 
space on the deck, a great convenience in the large passenger 


liners. In another form, the boat is stowed right inboard on 


FIG. 1.—BEVIS DAVIT. 


top of the cabin, and the davit is made to move through an 
are of something like 90 degrees or more, picking the boat up 
from its stowing place, raising it in the air, carrying it out- 
board to the position where it can be safely lowered, and in 
recent installations two boats can be carried under a single set 
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FIG. 2.—MESSAGERIES MARITIME DAVIT. 


of davits. In addition to other arrangements the falls have a 
balancing action, as usually arranged by Mr. Welin, so that in 
the case of lifting heavy boats they assist the hoisting gear 
at some part of the lift, as shown in Fig. 4. 

An important development also is the special arrangement 
for handling heavy launches on board of cruisers. The launch 
has to be stowed well inboard, practically in the equivalent 
position of that occupied in the old sailing ships, and, it has 
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to be lifted from this position and turned right outboard. The 
operation is the same as we used to perform in old sailing ship 
days, by combined tackle from the fore and main yards and 
fore and main masts. In the old days when getting a launch 
our four tackles were employed, two from the fore and main 
masts and two from the fore and main yard arms. The tackles 
from the fore and main masts lifted the boat out of its crutches 
to a sufficient height to enable it to pass over the hammock 
nettings. When it was sufficiently high the tackles from the 
fore and main yard arms were hauled out, and as they took 
possession of the boat the tackles from the fore and main 
masts were eased off till the boat hung from the yard arm 
tackles by which they were lowered into the water. 


DISENGAGING APPARATUS. 
The problem involved in lowering a boat at sea, particularly 
in a seaway, has two parts. It is necessary, as explained 
above, to provide room between the end of the davit and the 


FIG. 38.—WELIN DAVIT WITH 90° QUADRANT. 


ship’s side, so that the boat will have a chance of swinging 
clear even if the ship does-roll back, and in addition it is neces- 
sary to arrange that the boat is instantly disengaged from its 
falls immediately it touches the water.. In certain cases it 
may be wise even, where it can be done, to disengage before 
the boat touches the water. Where the ship is rolling quickly, 
or with a very long roll, if the boat is not actually in the water 
when the back roll commences it is often a safer plan, where 
it can be done, to drop the boat from a short distance into the 
water than to risk her coming up against the ship’s side 
again. In any case the boat must be disengaged immediately 
she touches the water, or there may be very serious trouble, 
as the boat may be pulled violently in against the ship’s side, 
or possibly pulled out of the water again and seriously dam- 
aged. 

There are several appliances on the market for disengaging 
the boat immediately it is water borne. In all of them the 
weight of the boat is made use of to keep the suspending gear 
locked in place, and the absence of its weight, immediately 
it is water borne, is made use of to enable the suspending gear 
to be disconected from the falls. For ordinary boat hoisting 
the usual arrangement is: the boat is hung by a pair of chains, 
fixed forward and aft in the boat. Both chains are secured to 
the keelson, and the forward chain is also secured to the 
stemson, the after chain being secured to the stern post. Each 
chain has an eye to receive a hook, or to which any disengaging 
apparatus may be attached. The chains are kept in the center 
of the boat, so that when hoisting the boat swings level by 
lanyards between the rings of the chains and eye-bolts in the 
sides of the boat. ; 

The hoisting gear consists of one of the usual ship’s tackles. 
There is usually a double sheave block below, and in the old 
sailing ship days there were two sheaves fixed in the davits 
above, the fall being passed round the two sets of sheaves. 
With iron dayits a second two-sheave block is suspended from 
the davit to take the place of the sheaves in the old wooden 
davit. In harbor, where boats are being continually hauled up 
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FIG. 4.—WELIN DAVIT, SHOWING BOAT ABOUT TO BE LOWERED. 


and down, as in men-of-war, the lower block of the falls car- 
ries a hook, which engages with the eye in the chain of the 
boat, and the boat is hoisted by pulling the two falls together. 
Inemen-of-war a sub-division of the watch, or if it is to be 
done quickly, the whole of the watch would be mustered on the 
falls. Each fall would be hauled taut separately, the two falls 
“married,” as seamen express it, the men catching hold of both 
of them together, and run quickly up to the davits. With the 
heavy boats used in modern battleships the boats are hoisted 
by winches, usually driven by electric motors, but the same 
arrangement rules. When the boats are up the ends of the 


falls are secured around cleats, placed in convenient positions 
on the davits or just inside the ship. For lowering rowing 
boats in harbor in men-of-war all that is required is a hand 
at each fall, a couple of hands in the boat, to keep her off the 
ship’s side and to take charge of her when she is in the water. 
The hands at the falls allow them to run round the cleat as 
the boat descends, the cleats being used as brakes till the boat 
takes the water. With the heavy boats the arrangement would 
be the same, except that the boat would be swung out and 
lowered by the winch under control of a brake, and, if neces- 
sary, of the electric motor. 


FIG. 5.—BOAT DRILL WITH WELIN DAVITS ON STEAMSHIP EUROPE. 
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At sea it is different. The lower blocks of the falls have 
eyes, or thimbles, in place of hooks, and the chains in the 
boats have various forms of hooks engaging with the eyes of 
the falls, and arranged to disengage instantly when the cox- 
swain or the officer in charge desires. ‘The apparatus employed 
is, broadly, of two kinds. There are always hooks, but in some 
forms of disengaging apparatus the hook is made to tumble 
clear of the eye when the boat is water borne, and in other 
cases it has to be pulled out, so as to release the eye. 

In the Linkleter apparatus, drawings of which are shown in 
Fig. 6, it will be seen that there is a tumbling hook. Attached 
to the suspending chain in the boat is a casting, with a slot, 
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FIG. 6,—DETAILS OF LINKLETER DISENGAGING APPARATUS. 


into which the eye of the falls slips, and out of which it can 
slip easily when allowed to do so. When in place, and the 
boat-is to be hoisted, the tumbling hook shown is turned over 
and locks the eye in position. The tumbling hook and the 
slotted fittings together form a ring, holding the ring of the 
falls so long as the hook is in the locked position. The 
tumbling hook is kept in the locked position by the second 
hook shown. The fitting which locks the tumbling hook is 
really another tumbling hook. It is pivoted upon another pin 
in the slotted fitting, and when the falls are to be held in place 
the slip hook, as it is called, holds one end cf the tumbling 
hook, as shown in the drawings, so that it cannot move back- 
ward, and therefore holds the eye of the falls in place. The 
slip hook is kept in its position by the device shown. An eye 
in the end of the hook is passed over a lug in another fitting 
attached to a rope running fore and aft in the boat, and is 
held in its place by a pin. The rope passes through a pipe in 
the boat, and is conected to the two slip hooks fore and aft. 
It is slipped by releasing the after hook. When the boat is 
water borne the after hook is slipped, both slip hooks are then 
released, and the eyes of the falls are free to push the tumbling 
hooks holding them in place back to slip out of the slots, and 
the boat is free. The slip hook is put in operation by the cox- 
swain, or the officer in charge of the boat, and he must judge 
the instant when it can be done with advantage. Upon his 
judgement depends the lives of those in the boat. 
The Mills disengaging apparatus shown in Fig. 7 has also a 
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FIG. 7.—MILLS DISENGAGING APPARATUS, 


International Marine Engineering 


OCTOBER, IQIO. 


tumbling hook. The arrangement is somewhat different than 
that of the Linkleter. The falls have the eyes, as in all cases, 
and the boats in place of the chains described for suspending 
them have stanchions fixed in the keelson, forward and aft, 
the stanchions ending in crutches with slotted plates above 
them. In the crutches are pivoted the tumbling hooks, and 
the slotted plates above are to hold the eyes of the falls in 
position. The tumbling hook is very simple indeed in arrange- 
ment. It consists merely of a lever, with a hook at one end 
and a balance weight at the other. Attached to the balance 
weight is a rope leading over pulleys to the center of the boat, 
the ropes from the two hooks being connected together, and to 
a handle, which the man who is to release the boat grasps. 
This is the apparatus, the only one so far as the writer is 
aware, which enables the boat to be released before it is 
water borne. 

The usual arrangement is, when the boat is to be hoisted, 
the eyes of the falls are pushed down through the: slots in the 
stanchion plates in the boat, and the hooks are engaged with 
them, the hook and the slotted plates together forming a 
sufficient lock, so long as the weight of the boat is upon the 
falls. When the boat touches the water, and its weight is 
taken off the falls, the coxswain, or whoever is to release the 
boat, pulls sharply upon the ropes attached to the two tumbling 
hooks, causing the hooks to fall backwards, releasing the 
blocks, and with it the boat. The boat, therefore, can be re- 
leased before its weight has been taken by the water if suf- 
ficient force can be brought to bear upon the tumbling hooks 
to release them from the eyes of the blocks. 

Hills disengaging apparatus differs from the others in the 
fact that the hook has to be pulled clear when the boat is 
water borne. As the writer understands, it is not possible to 
disengage the boat so long as its weight is upon the falls. As 
will be seen by the drawings (Figs. 8 and 9) there “sa 
stanchion, forward and aft, somewhat similar to that with the 
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FIG. 8.—HILLS DEVICE CLOSED AND LOCKED. 


Mills apparatus, the stanchion carrying a slotted fitting above 
in which the engaging and disengaging apparatus is fixed. The 
main slotted fitting, it will be seen, nearly forms a hook. It 
is a hook, providing there is no vibration, and that something is 
present to prevent the eye of the falls slipping over the end of 
the hook. The eye of the falls is kept in position, when the 
boat is at the davits, by the sliding piece shown in Figs. 8 and 
9, which forms with the main portion of the fitting a complete 
eye or ring just as the tumbling hook does in the Linkleter. 
When the boat is at the davits, and the weight of the boat 
is on the falls, the eye is locked in the compound ring formed 
by the fitting. Disengaging is performed by pulling the sliding 
piece out of the main fitting, the action of pulling this out 
also bringing the eye of the falls out and providing it with 
clearance. The two sliding fittings, the one forward and the 
one aft, are connected together by a rope, and can be released 
by pullmg on the toggle at the end of the rope after it has 
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passed through the block, or the boat can be released by 
simultaneously pulling on the two short pieces of rope, using 
the toggles for the purpose. 

Another form of releasing hook on slightly different lines 
made in America is the Raymond. It has a tumbling hook at- 
tached to the lower block of the fall of a special form, which 
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FIG. 9.—HILLS DEVICE UNLOCKED AND DISENGAGED. 


it is claimed releases very easily. The bill of the hook carries 
a lanyard, by which hooking on when the boat comes along- 
side is facilitated, the lanyard assisting in turning the tumbling 
part of the hook over. The lanyard is also employed to mouse 
the hook when the boat is at the davits. Another feature of 
this apparatus is, the falls are in one continuous length, not 
in two, as is usually arranged, so that though there are two 
hands lowering it is not easy for either end of the boat to be 
lowered before the other. The standing parts of the falls are 
carried through blocks arranged for the purpose, either at- 
tached to the end of the davits or to a spreader fixed between 
the davits. To the middle of this part of the falls also is at- 
tched what is practically a‘ life line, a lanyard secured to the 
middle of the fall, which is useful to catch hold of when the 
boat comes alongside. The hooks tumble as usual when the 
boat is water borne. 

One important point in all forms of disengaging apparatus 
is that the two falls shall be disengaged together, and the 
makers of all the apparatus claim that it is impossible for one 
fall to be disengaged without the other. As in other cases the 
secret of success with all of these devices lies in keeping them 
in proper order. 

BOAT DRILL. 

One of the most important factors in connection with saving 
life at sea is being prepared when the occasion arises, Broadly, 
there are two occasions that have to be provided for—the case 


of “man overboard” and the case of wreck. For both it is- 


necessary that boats shall be ready to lower instantly, that 
their crews shall be ready to man them, that whatever arrange- 
ments are made for lowering them, for throwing them out- 
board, so as to give them room for lowering and for disen- 
gaging, should always be ready for instant use, and all this is 
only to be obtained- by. frequent practice. Boat drill is, or 
should be, one of the most important parts of the routine 
of every ship, large or small. In too many cases lives are lost 
and other disasters occur because when boats are wanted, and 
they are always wanted at very short notice, the men who 
should handle them are not familiar with the work they are 
to do, and the apparatus itself is not always in proper order. 
A great deal can be done in ten minutes if everybody knows his 
place and if the apparatus is all in w orking order. 


The eighteenth annual meeting of the American Society 
of Naval Architects and Marine Engineers will be held at the 
Engineering Societies’ Building, 29 West Thirty-ninth street, 
New York City, Nov. 17 and 18. 
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THE FIRST ITALIAN TURBINE PASSENGER 
STEAMER. 


BY DAGNINO ATTILIO. 


The Citta Di Catania, which ran her full speed trials on 
June 25, is the first Italian steamer fitted with turbine ma- 
chinery constructed in Italy. She was built at the yards of 
Messrs. Gio. Ansaldo Armstrong & Company, at Sestri 
Ponente, to meet the requirements of Italian Shipbuilding 
Regulations (Registro Italiano), under order of the State’s 
Railway Department, for service between Naples 
and Palermo. The general particulars of the vessel are as 


passenger 


follows: 

Lemay Over all. cossicanchsascoovns 363 feet. 
Length between perpendiculars..... 346 feet. 
Bread thie ee eee Nae te 41 feet. 
Dep ieee auimonentai riaiematles 0 30 feet. 
Corresponding displacement......... 3,400 tons. 
SMEG HN SOMVIEES . casacosacoteccoce 20 knots. 
Designed speed on trial............ 22 knots. 
Shatitushorsepowens a eee eens 12,000 


PROPELLING MACHINERY. 


The turbine-propelling machinery is of the Parsons type, 
having the three-shaft arrangement now usually adopted for 
merchant steamers, with one high-pressure turbine coupled to 
the center line of shafting, and one low- -pressure ahead and 
and an astern turbine incorporated in the same casing coupled 
to each wing shaft. The starboard and center propellers are 
right-handed, and the port left-handed. The diameter of the 
rotor drum of the high-pressure turbine is 3 feet 114 inches, 
the low-pressure 5 feet 6 inches, and the stern rotor drum 4 


/ 


STARBOARD LOW-PRESSURE TURBINE OF THE CITTA DI CATANIA. 


feet 2 inches. Each line-of shafting drives one solid man- 
ganese bronze propeller. 

The turbines of the Citta Di Catania are the first set for an 
Italian passenger steamer, and are the first set manufactured 
by Messrs. Gio. Ansaldo Armstrong & Company in their works 
at Sampierdarena, since they obtained the right for manu- 
facturing the Parsons turbine in Italy. The rotor wheels are 
cast steel, the spindles of forged steel of special quality and 
the casing of cast iron. The blades are of hard-drawn brass, 
and are fixed in the rotors and casings in accordance with 
Parsons usual design. 

The adjusting blocks, which are incorporated in the tur- 
bines, are so constructed that they admit of being readily ad- 
justed while the turbines are running. The inewactles of all 
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starting and maneuvering valves for the ahead and astern 
turbines are accessible from the starting platform at the for- 
ward end of the engine room, and are operated entirely by 
hand, so that one engineer can have entire control of the 
With this arrangement the port or star- 


whole machinery. 


turbine throttle valve is fitted at the forward end of the tur- 
bine bearing. It is driven by worm gear from the rotor 
spindles. The governor on each shaft is arranged to act 


independently and close the throttle valve in the event of the 


shaft breaking, or the speed of the turbines exceeding the 


LAUNCHING OF THE CITTA DI CATANIA, 


board turbine is capable of being worked ahead or astern 
independently of each other and of the high-pressure turbine, 
the latter rotating idly when maneuvering. 

The lagging of the turbine casings is arranged on an im- 
proved design, the result being a very small loss of heat by 
radiation. This result is obtained by supporting the mag- 
nesia lagging blocks so as to give an air space of about 4 
inches between their under surface and the. surface of the 
casings. 

A governor, working in conjunction with the high-pressure 


limit at which the governors are set (600 revolutions), owing 
to the propellers racing in a seaway. 

Chadburn’s patent counters and tell-tales are fitted to the 
forward end of the turbine, and are so arranged that the 
engineer on watch can, from the starting platform, see not 
only the direction of rotation of each shaft, but also the num- 
ber of revolutions of each shaft. 

Each low-pressure turbine exhausts into a separate con- 
denser of the Uniflex type, with steel plate shells, the total 
cooling surface in the two condensers being 8,908 square feet. 
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The two circulating pumps are of the centrifugal type, each 
driven by a separate reciprocating engine, 111/16 inches in 
diameter by 111/16 inches stroke; the suction and delivery 
pipe being 23 inches diameter; the wheel is 44 inches in 
diameter, and runs at 225 revolutions. The air pumps are of 
Weir-Dual’s latest type for wet and dry air suction; ‘the 
diameter of each pump is 22 inches and the stroke 16 inches. 
The exhaust steam from the auxiliaries is led into a surface 
heater, through which the feed water is circulated on its way 
to the boilers. The feed water is passed through a filter, and 
is then delivered to the boilers by one pair of Weir’s double- 
acting pumps, 13 inches diameter and 26 inches stroke. Two 
of Weir’s direct-acting pumps, 5 inches diameter and 12 inches 
stroke, are fitted for supplying oil under pressure to the tur- 
bines, one for ordinary working and the other for stand-by 
purposes. One Weir direct-acting pump, 8 inches diameter by 
Io inches stroke, is fitted for circulating water into the oil 
cooler. There are also one 20-ton pump for sanitary use for 
washing decks, one 60-ton pump for See’s ash ejectors, one 
70-ton pump for fire, bilge and ballast purposes, and one 
6-ton pump for fresh water. 

There are also two large self-lubricating, steam-driven 
dynamo sets. The distilling plant consists of one Bonsignori 
evaporator, capable of producing from sea water 20 tons of 
fresh water per twenty-four hours. There is an auxiliary con- 
denser located just beyond the main condenser, fitted with 
water circulating and air pumps, each situated at the ends 
of the steam cylinder and working in a horizontal position. 
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SPEED TRIAL, 

On the six hours’ trial the ship mantained, with ease, an 
average speed of 23 knots, and on a portion of the run her 
speed was 23.4 knots, the mean power, measured with a 
Denny & Johnson’s torsion meter, placed on each shaft, being 
13,600 horsepower, and the coal consumption 114 pounds per 
horsepower per hour. The air pressure in the boiler furnaces 
was 34 inch of water. The number of revolutions was 510, 
and identical in the case of all three turbines, a remarkable 
fact, which shows that the radial blade clearance in the tur- 
bines, especially, is actually as designed. During the trial the 
dummy clearance in the high-pressure and low-pressure tur- 
bines, measured by micrometers and controlled by finger- 
pieces, was .02 inch and .024 inch, respectively; the steam pres- 
sure in the port of high-pressure turbine was 150 pounds and 
23 pounds in the low-pressure turbine, just in the annular 
space before the first expansion; the steam pressure in the 
boilers was 180 pounds per square inch, while the condenser 
vacuum was 27% inches. The opening of the stop valves on 
the boilers was only two turns corresponding to half of the 
full opening. More opening caused priming. The temperature 
of the oil in the bottom of the turbine bearings was 110 
degrees F. : 

Absolutely no vibration was felt in the ship, as the greatest 
care was taken in the static and dynamic balancing of the 
rotors, and it can be justly claimed that the first turbine mer- 
chant ship built in Italy represents a new triumph for the 
Parsons turbine system. 
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HIGH-PRESSURE TURBINE OF THE CITTA DI CATANIA, SHOWING STEAM 


Steam is supplied by ten single-ended boilers, 14 feet 1%4 
inches diameter by 11 feet 25% inches long, with three Morison 
furnaces, 3 feet 10% inches outside and 3 feet 736 inches in- 
side diameter in each. The working pressure is 170 pounds 
per square inch, the grate area 614 square feet for the ten 
boilers, length of grate 5 feet 934 inches, and heating surface 
20,050 square feet. There are 372 tubes in each boiler, with 
an outside diameter of 234 inches and 8 feet 2% inches in 
length. The steam chamber contains 3,531 cubic feet, and the 
stop valve is 45% inches in diameter. 

The boilers are arranged in three compartments; four in 
the central and aft compartments and two in the fore com- 
partment; there are three elliptical funnels: two of them 
measure 8 feet 10 inches by 6 feet 9 inches, and the other 8 
feet 10 inches by 4 feet 7 inches. The funnels are double, the 
space between the inner and outer funnel being utilized for 
ventilating the boiler rooms and stokeholes. The boilers work 
under Howden’s forced draft system; air being provided by 
five large fans, driven by suitable closed self-lubricating 
Steam engines. See’s ejectors are fitted, one for each group of 
boilers, while for harbor duty two steam ash-hoisting engines 
are provided. 

The propellers are three-bladed, of the following dimen- 
sions, viz.: Diameter, 6 feet 634 inches; pitch, 5 feet 10 11/16 
inches; projected surface for three blades, 20 square feet; 
developed surface, 22 square feet. 


Steam Inlet 
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COLUMN TABLES FOR SHIP WORK. 


BY R., EARLE ANDERSON. 


In pursuance of its policy of bringing about, as far as 
practicable, uniformity of practice in the design of details 
on vessels building for the United States navy at the various 
shipyards, the Bureau of Construction and Repair has re- 
cently issued a set of column tables, arranged with particular 
reference to the requirements of ship work. 

The work of preparing these tables, under the general di- 
rection of the officer in charge of design work, fell to the 
writer, who found it necessary, in order to determine the 
proper basis for the construction of the tables, to undertake 
a general review of existing experiments, formulas and pro- 
fessional opinions relating to the strength of compression 
members. 

With the exception of a few tests of a limited nature made 
at the Norfolk navy yard and referred to later, no tests were 
undertaken, because where existing data did not cover the 
ground as fully as might have been desired (as for example 
in the case of columns of brass, bronze, etc.), the number and 
extent of the tests that would have been required to con- 
stitute really reliable data were such as to render it imprac- 
ticable to make them. It should be noted that while a very 
small number of tensile tests will give a satisfactory index to 
the corresponding characteristics of a material, the same is 
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not true in the case of column tests, small groups of such 
tests being frequently misleading. The failure fully to ap- 
preciate this fact has been responsible for much of the 
diversity found in the -various accepted column formulas. 

It is believed that the review of information relative to 
column strength, and the conclusions drawn therefrom, will 
be .of interest. There are appended tables of least probable 
ultimate strengths of columns of various materials. The 
writer is not aware of the existence of any column tables 
equally as extensive as these in the range of materials coy- 
ered. It is upon these tables of least probable ultimate 
strength that the construction and repair tables of safe unit 
loads are based. The ultimate strengths are not given in the 
construction and repair tables, because, owing to the some- 
what unusual method adopted of applying the factors of 
safety as explained below, it was feared that some confusion 
might result. 


REQUIREMENTS FOR SHIP-WORK COLUMN TABLES. 


In the preparation of tables of allowable column loads for 
use in connection with work on ships certain fundamental 
principles should govern: 

(a) The tables should have a wide range of applicability. 
Their use will not be similar to that of tables or formulas 
intended for bridge design or for structural steel work gen- 
erally. The latter purposes have formed the basis of the 
column tables and formulas now generally in use by the 
engineering profession. In the design of a single, large and 
important structure, such as a large bridge, careful considera- 
tion can be given to the conditions which will obtain for the 
compression members, and the formula’ can be modified ac- 
cordingly. No such detailed consideration can be given to 
the various cases of compression members occurring in ship 
work. It is not probable that secondary stresses will be cared 
for to any extent in the detail designs, and the tables must 
therefore contain an allowance for such secondary stresses as 
are likely to occur. 

(b) The range of applicability should be great, not only as 
regards the use to which the column or strut is to be put, 
but also as to the length ratios. It is unusual in structural 
engineering practice to meet with values of 1/r much beyond 
the range of 25 to 100, the common values lying close to 50. 
For the range of uses to be met with in ship work, 1/r may 
run from 25 to 250, and the tables should be reliable to 300. 
The fact that most compression members in ordinary struc- 
tural engineering practice have 1/r near to 50, has led to the 
adoption of some formulas which are reasonably reliable only 
between narrow limits, 7. €., 25 tO 100. ‘ 

(c) The tables should be applicable to the following range 
of materials: Wrought iron, cast steel, medium steel, high 
tensile steel, the several grades of steel used for forgings, 
the various brasses and bronzes, oak, ash, yellow pine, Doug- 
lass fir (Oregon pine), white pine and spruce. ‘ 

(d) Tables are preferable to formulas because more con- 
venient for general office use. The formulas upon which the 
tables are based need not therefore be simple in form. The 
desirability of simplicity in formulas where they are to be 
used as such instead of being tabulated has led to the 


adoption for general engineering use of several formulas not 


otherwise entirely advantageous. 

(e) Finally, the tables should be arranged for use with 
various factors of safety, giving safe loads that will provide 
the same relative strength for compression members as for 
tension members when, the design is based upon any allowable 
tensile stress. 

TEST DATA, 

Practically all reliable published tests on compression mem- 

bers up to 1900 are collected and cited by Moncrieff (Trans. 
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Am. Soc. C. E., Vol XLV.). The materials and the number 
of tests for each material are as follows: Cast iron, 281; 
wrought iron, 2,059; mild steel, 230; hard steel, 30; yellow 
pine, 99; white pine, 66; oak, 49. 

It will be seen that by far the greatest number of tests have 
been made on wrought iron, and practically all accepted 
formulas and tables rest mainly on the wrought iron tests. 
The above tests include both small and large specimens, the 
greater number being small. They include integral and 
built-up sections, with all types of ends. 

The most important of the above tests are those of Hodg- 
kinson (1840), Christie (1884), Tetmajer and Marshall 
(1887).. Other tests included in the above summary were 
made by Bauschinger, Bouscaren, Strobel, Dagron, Lanza, 
Kirkaldy, Lamonde and the Watertown Arsenal. For refer- 
ences to original authorities see the bibliography in a later 
section. 

Since 1900 a number of tests have been published which 
do not greatly change the relative number of tests available 
for the different materials. A few tests on large members 
of nickel steel have been made (Waddell). The Quebec 
Bridge Commission tested a single model of a chord member 
of the Quebec Bridge, one-third size. The test proved that 
the detailing of the.-member was faulty. 

The American Society for Testing Materials has outlined a 
comprehensive series of tests of columns. These tests are 
being carried out at the Watertown Arsenal; a small part 
of the programme has been completed and the results pub- 
lished. - These tests will be discussed later under the heading, 
“Bixed and Flat Ends.” 

A number of tests have been made by Prof. Lilley, and are 
discussed in Engineering for Jan. 10, 1908. The original 
description of these tests has not been available. The tests 
were made with a view to determining the effect of the shape 
and relative dimensions of the cross section. A similar set 
of tests on seamless tubing was made by direction of the 
Bureau of Construction and Repair at the Norfolk navy yard. 
The Lilley tests and the Norfolk tests are discussed under 
the heading “Effect of Form and Thickness.” 


PRESENT ACCEPTED FORMULAS. 
In the discussion ofall formulas the following symbols 
will be used, and formulas as given by the various authori- 
ties are changed to agree therewith: 


p = Average load per square inch on the column. 
P = Total load. 

f = Stress per square inch in the extreme fiber. 
ft = Ultimate tensile strength of the material in 


pounds per square inch. 
E = Modulus of elasticity: 


e = Eccentricity. 
ry = Radius of gyration in inches. 
1 = Length of column in inches. 


y Distance from neutral axis to extreme fiber. 


All the formulas discussed in this section are (where not 
otherwise stated) for ultimate unit loads. 

(a) Euler’s Formula—TVhis is a rational formula applicable 
only to long columns which may fail by bending without 
causing a crushing stress in the most stressed fiber; that is 
to say, the column fails by elastic instability. It was published 
by Euler in 1759. The formula is derived by determining the 
relation between the load and the deflection when this rela- 
tion is such that any increase in the load will cause the de- 
flection to become infinite. The formula assumes that a small 
deflection does take place, which is then increased by the load, 
and that the load is truly central; also that the column is 
free from any resistance to bending at the ends. The formula 
is as follows: 
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™ EF 
p= = ee 
(l/r)* 
On substituting the value of 7 
9.87 E 
ae 
(i/r)* 


Authorities differ as to the value of //r below which this 
formula is inapplicable. Some put this as low as 100 (John- 
son’s straight line formula intersects a modification of Euler’s 
curve at //r = 100). The authorities which consider Euler’s 
formula applicable to relatively low values of J/r generally 
average the results of experiments rather than take the lower 
limit of the experiments; this matter will be discussed later. 
Comparison with formulas and experimental data considered 
later in this paper indicates that Euler’s formula gives prac- 
tically correct results for the ultimate strength when J/y is 
greater than 175. 

Attempts have been made to apply Euler’s 
various types of ends by putting an empirical constant in 
place of m (1. H. Johnson, Trans. Am. Soc. C. E., Vol. XV.). 
The results are not rational nor satisfactory, nor is the 
method necessary. 

The elastic curve according to Euler’s formula is a curve 
of sines. 

(b) Rankine’s Formula—TVhis formula was originally pro- 
posed by Gordon. Rankine modified the formula to the form 


formula to 


in which it is now used. The formula was based on Hodg-, 


kinson’s experiments on small wrought iron and cast iron 
specimens. This basis has remained without serious amplifi- 
cation. It is the formula given in most of the handbooks, 
including Carnegie and Cambria, and is the basis of the 
general column tables in these books, although for the tables 
given in the handbooks, for particular forms of columns, such 
as those made up of Z bars or channels, some modification of 
the straight line formula is generally used. 
Rankine’s formula is as follows: 


fe 
1+ € (l/r)? 


The constant C is purely empirical, and is intended to rep- 
resent both the material and the type of ends. The formula 
can be derived rationally but the assumptions made in its 
derivation are not really justified. The term f is usually 
taken at less than the ultimate strength of the material, and 
hence becomes an empirical constant. The entire formula is 
thus to be considered as empirical. It is generally taken as 
applicable to all values of J/r, but as it intersects Euler’s 
curve at //r = 95 (in the case of medium steel, pin ends), 
and is much above Euler beyond this value, it should not be 
considered as generally applicable to all values of l/r. This 
formula averages results of tests. Carnegie gives the formula 
for medium steel, pin ends, as ‘follows: 


50,000 


=> 
| 


IP 
a 
1,800 77 


The formula contains no factor for eccentricity and as- 
sumes the elastic curve as an arc of a circle, 

(c) Johnson’s Straight Line Formula—This formula is 
confessedly empirical, and represents an attempt to express 
the average of test results by means of the simplest possible 
formula. The result is a straight line, tangent to Euler’s 
curve. The equation to the straight line is: 
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p=K—Cl/r 

He takes K as the strength at //r = O, and determines C 
from the relation necessary to make the line tangent to 
Euler’s curve. For wrought iron, round ends, he gives as the 
equation to the straight line: 

pP = 42,000 — 203 I/r, 
and for Euler’s curye uses E = 27,000,000. The point of 
tangency is at //r = 135. For other materials and types of 
end, the point of tangency varies from //r = 75 for cast iron 
with round ends to //r = 210 for wrought iron with flat ends. 

He compares his formula with the then available (1885) 
data on cast iron with round and flat ends, wrought iron with 
flat, hinged and round ends, mild steel with flat ends, hard 
steel with flat ends and oak with flat ends. 

As the constants for each of these materials have to be 
separately determined for each material, there is not a satis- 
factory basis for passing from one material to another for 
which complete experiments are not ayailable. 

Johnson gives, in addition to his formula for the average 
of each set of experiments, a formula for a lower limit and 
one for an upper limit. To do this he modifies the constants 
in the straight line formula and changes E in Euler’s 
formula. To modify E does not seem rational. 

This straight line formula, variously modified, has become 
the most accepted formula in American practice, principally 
because of its simplicity and consequent convenience. For the 
limited range required for bridge and similar work it is suf- 
ficiently accurate. 

Mr. C. C. Schneider (Quebec Bridge Report) criticizes the 
formula as being too high for //r = O and too low at its 
point of tangency to Euler’s curve. 

Accordingly, he proposes the following modifications, 
basing his strength at //r = O on results found by Tetmajer: 

Wrought iron, p = 43,1co — 183 //r, Ur Z = ii), 


Medium steel, = 45,700 — 165 I/r, (l/r: = 105). 

These are for pin ends. 

The American Railway Engineering and Maintenance of 
Way Association adopts the formula in the following form 
for safe loads: 


p = 16,000 — 70 I/r 

(d) Pencoyd Tables—These are based on the tests made 

Cisse Cine, Aim, Soe Cy 18, Well, X00L, 1884) on 
relatively small specimens of wrought iron, medium and hard 
steel, with various types of ends The majority of the tests 
were on wrought iron. The tables are apparently intended 
to average the results. They do not plot into a fair curve. 
The tables for safe loads include a factor of safety which 
increases with increase in J/r. The curve for round ends lies 
much below Rankine’s formula, the value being about one- 
half at //r = 150. The curve is practically coincident with 
Johnson’s original straight line formula from J/r = 50 to l/r 
= 125, and beyond 125 it is close to, though slightly below, 
Euler’s curve. : 

(e) Comment on Accepted Formulas—It is evident from 
the above that none of the formulas in common use fulfills 
the requirements laid down at the beginning of this article. 

Euler’s equation is correct for very long columns only, 
most of which lie beyond the range of usefulness. 

Rankine’s formula is to be regarded as éntirely empirical; 
it gives too high values for the longer columns even within 
the range of greatest use; its original basis’ of test data: is 
insufficient; and it gives no satisfactory means for passing 
from one material to another. With the possible exception of 
the straight line formula, Rankine’s formula is the most used 
column formula in existence, which is unfortunate, as it is the 
least accurate of all (provided the limited applicability of 
Euler’s formula be allowed for), and generally gives ‘results 
which are much too high. 
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Pencoyd Curves (Christie’s ex- 
periments) plotted from table 

for ultimate strength of struts 

of 70,000 lb, steel as given in 

Pencoyd handbook (somewhat faired.) 
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COMPARISON OF COLUMN FORMULA: 


PIN ENDS-MEDIUM STEEL 
ULTIMATE STRENGTH 


50,000 


Rankines Formula,_.-.p= 1+G2L)* 
1800072 


TE 

12 
G) 
Johnson’s Straight Line_-.)) = 52,500 — 284>- 


(limited to 4 = 123) 
al} 


Euler’s Formula,.---) = 


‘Johnson’s Str. Line modified, P= 45,700 - 165-- 
(limited tot = 105) 


Johnson’s Parabolic Formula, ~=42,000- 0.97 (L)* 
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FIG. 1. 


Johnson’s straight line formula, while extremely useful for 
the purposes for which it was intended, is limited in its ap- 
plicability as to both material and range of J//r, and a satis- 
factory basis for passing from one material to another is 
lacking. , 

The Pencoyd tables are based purely upon experiment, and 
hence, while trustworthy for the actual materials represented 
in the tests, give no means of passing from one material to 
another. 

All of the above formulas and tables are open to criticism, 
also because they are intended to average the results of tests 
rather than to assign a lower limit to them. This will be 
discussed in the succeeding section. 

The various formulas are shown in the form of curves in 
Fig. 1, from which their great divergence is apparent. 


(To be continued.) 


THE MARINE STEAM ENGINE INDICATOR—XV.* 
BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 

The admission line, AB of Fig. 95, shows how steam is ad- 
mitted to the cylinder. The admission line should be straight, 
vertical and at right angles to the atmospheric line, and can 
usually be made so if the valve is open a proper amount to 
steam when the crank pin is crossing the dead center. At this 
part of the crank revolution the piston is practically at rest 
or moving very slowly, and a small opening is suificient to run 
the pressure up to that of the valve chest. As the piston 
moves away from the cylinder end its speed rapidly increases, 
reaching a maximum at about half stroke, and if the valve is 
at all late in opening it is easily seen that it will be impossible 
to run up the pressure instantly in a space whose volume is 
rapidly increasing, and this through the small area of the 
initial valve opening. If the valve is thus delayed in opening 


* Copyright, 1910, by Chas. S. 


Root. 


the admission line leans inward and decreases the area of the 
diagram to no useful purpose. 

The proper form is shown at l’/, Fig. 96. This is a portion 
of a card taken from the high-pressure cylinder of a com- 
pound engine fitted with Corliss valves. The steam valve 
opens at A, with the piston practically on the dead center, the 
pressure runs up at once, but not so quickly that the inertia of 
the pencil motion of the indicator carries the pencil beyond 
the height due to the valye chest pressure, which will cause 
a sharp point at the top of the admission line as at B on 
diagram VIII. This sharp point is one of the indications of 
too much lead; Jead being defined as the opening of the valve 
to steam when the engine is on the dead center. Diagrams 
I to V were taken from a slide-valve engine, whose valve 
gear was purposely deranged to show the effects of bad valve 
adjustment. Diagram I was taken with the valve set so that 
all the events would be very late. The exhaust port closed at 
C just before the engine reached the center, compressing the 
imprisoned steam and causing the pencil to rise a little. The 
piston then commenced to move to the right, the steam ex- 
panding, and in consequence causing the pressure to drop, the 
pencil going around the loop in the direction of the arrows. 
The pressure continued to fall until it reached the point 4, 
when steam was admitted .and the pencil rose slowly, ~as 
shown. By the time the piston reached 4 it was moving at 
considerable speed, and as the valve was open only a small 
amount at first the pressure could not rise instantly, thus 
causing the admission line to lean to the right. The engine 
was stopped, the eccentric advanced and diagram II taken. 
This resulted in earlier compression and admission, as shown. 
The eccentric being again advanced the events were still 
earlier and the loop had almost disappeared, but there was no 
lead and the admission line still leaned to the right. At JV 
a small amount of lead was given, and the admission line 
found to be correct, the line being vertical with no point at the 
top. The valve was then given excessive lead and diagram 
V resulted. At C compression commenced, the pressure in- 
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creasing before the advancing piston until the pencil reached 
A. At this point the valve opened to steam, but the pressure 
being higher in the cylinder than in the valve chest, the steam 
blew back into the latter, the inertia of the mechanism carry- 
ing the indicator pencil below the chest pressure. The pencil 
shows the true pressure at B as the stroke commences. 

Diagram VII is from a Corliss engine, and shows too little 
lead, VIII being from the same engine and showing too much 
lead, the admission line leaning to the left. Diagrams IX 
and X were taken from a high-speed engine driving a dynamo, 
and show late openings to steam in both cases as well as 
excessive compression. 

The setting of valves on single-valve engines is more or 
less of a compromise, any alteration of the eccentric or valve 
stem lengths causing alterations in all of the valve events. Gen- 
erally speaking, the lead should be the least amount which will 
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TORPEDO BOAT DESTROYER ROE. 


Ten torpedo boat destroyers, the Paulding, Drayton, Roe, 
Terry, Perkins, Sterret, McCall, Burrows, Warrington and 
Mayrant, were authorized by act of Congress, approved May 
13, 1908. All of these vessels, which are now building or com- 
pleted, are fitted with steam turbines and are designed for 
burning oil fuel. The Perkins and Sterret have Curtis tur- 
bines, the Mayrant and Warrington, Zoelly turbines, and the 
other six vessels have Parsons turbines. They all have closed 
fire rooms. 

The contract for the Roe and Terry was awarded to the 
Newport News Ship & Engine Building Company, of New- 
port News, Va., in October, 1908. The contract time was 
twenty-four months and the price $620,000 (£105,000), which 
is exclusive of equipment, etc. 


IV 


FIG. 96. 


produce a vertical admission line with a slightly rounded 
corner at the top. If circumstances are such that the line must 
lean in either direction it should be in the direction shown in 
diagram VIII, as this helps towards a good port opening, 
which will in turn assist in maintaining the steam line at its 
proper height. It is the usual custom to adjust the valve stem 
or spindle length in such manner that the lead will be greatest 
on the bottom, but the difference, if any be necessary, must be 
determined by the indicator. 


(To be continued.) 


According to the plans of the engineer-in-chief of the 
United States navy, an experimental producer gas plant will 
be fitted on one of the new colliers, if congressional authority 
can be obtained for the diversion of a portion of the appro- 
priation for steam machinery. Efforts in this direction, how- 
ever, will not be made unless such an expenditure shall be 
deemed advisable by the authorities. There is every reason to 
believe that a suitable and efficient gas producer plant could 
be built at the present time for one of the new colliers, and, 
in view of the value of the data which would be obtained from 


its performance, such an experiment would be well worth 
trying. 


The contract requirements were: 


293 feet 10% inches. 


Length between perpendiculars........ 280 feet. 

Bread thyppermrrteciscinan scacn osins aaiec. 27 feet. 

Weare dipalityaeerie circ sci cremuers oa crores 9 feet. 
Coefficient of fineness, block........... 41 

Capacity of fuel oil tanks............ 210 tons. 
Displacementmepprerr acer crcies non ke 742 tons. 

U@iall INORSSDOWIEP ooccocccc0c000000000 12,000 

SHEA 1s v6 o0SH do's PORE DEE Cn Oe 29% knots. 

Armament: Five 3-inch 50-caliber semi-automatic guns, 


three 5-meter by 45-centimeter deck torpedo tubes, three 
3-inch guns; all of which are furnished by the government. 


"PROPELLING MACHINERY. 


The propelling machinery consists of seven Parsons steam 
turbines, operating three shafts. The center shaft is driven 
by the main high-pressure turbine, and the two wing shafts 
are each driven by one low-pressure turbine, which, within 
the same casing, also contains a backing turbine. Forward of 
each low-pressure turbine, and connected to the rotor shaft by a 
flexible coupling, are the high-pressure and intermediate-pres- 
sure cruising turbines. The wing shafts turn outboard when 
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going ahead and the center shaft turns in the same direction as 
the starboard wing turbine. All of the turbines, together with 
the auxiliary machinery, are placed in one compartment. The 
turbine operating valves, together with steam strainer and 
the stop valves to the main steam lines from the boilers, are 
placed on the forward engine-room bulkhead. 

The condensers are cylindrical with packed tubes, the cir- 
culating water being furnished by independent circulating 
pumps. There are two double vertical, single-acting air 
pumps and auxiliary condenser with combined air and circu- 
lating pumps. Two main feed pumps are placed aft near the 
feed tank. In the engine room are placed, also, two evapora- 
tors and one distiller, a feed heater, two 6-kilowatt turbine- 
driven dynamos, two lubricating oil pumps with oil cooler 
and oil cooler circulating pumps and a fire and bilge pump. 


BOILERS. 


There are four Thornycroft (new type) watertube boilers, 
with tube ends submerged under the water level of the steam 
drum, The boilers are placed in two compartments, fore 
and aft, with one fire room in each. The oil fuel tanks are 
located forward of the forward boiler, compartment, and the 
oil-settling tank abreast of the boilers. The oil burners are 
of the Thornycroft type, and consist of eleven oil “sprayers, 
the oil being sprayed by mechanical atomization without the 
use of either steam or compressed air jets. The air required 
for combustion of the fuel is supplied to each boiler room by 
two turbine-driven Sirocco forced-draft blowers. The oil- 
burning arrangement is in all essential details similar to that 
described in a general way in an article—“Modern Torpedo 
Destroyers’—which appeared in the August number of In- 
TERNATIONAL MARINE ENGINEERING. 

Each boiler has about 4,500 square feet of tube heating sur- 
face with 460 cubic feet of furnace space. Each oil heater 
has about 67 square feet of heating surface. The vessel has 
three smokestacks, of which the center stack takes the gases 
of combustion from the two middle boilers. 


PROPELLERS AND SHAFTING. 


The diameter of rotor shaft journals is 7 to 9 inches, and 
the line shafting is 634 inches outside diameter, with a 3'4- 
inch inside diameter. 
metal, with blades and hub in one piece. The diameter is 
5 feet 3 inches, and the pitch is 4 feet 10 inches, with a total 
projected blade area of 13 square feet. 


TRIAL DATA. 

The standardization trials were made on a course off the 
Delaware Breakwater, on July 12 and 13 last, and the official 
speed trials on July 14, 15 and 16, on a course off the Virginia 
Capes. 

On the four-hour full speed trial the maximum speed of 
29.7 knots was attained on a mean displacement of 711 tons. 

Mean revolutions of turbines = 795. 


Pressure in boiler = 239 pounds gage. 

Pressure in main high-pressure turbine = 217 pounds abs. 

Pressure in high-pressure cruising turbine = 2.5 pounds abs. 

Pressure in intermediate-pressure cruising turbine = 5.0 
pounds abs. ; 

Pressure in low-pressure main turbine = 49.6 pounds abs. 

Vacuum = 27.5 inches, with 30 inches barometer. 

Pressure in fire rooms = 3% inches. 

Horsepower, main turbines, = 11,790. 


Water per hour per shaft horsepower of main turbines = 
16.92 pounds. 


Horsepower of auxiliaries = 500, about. 
Nautical miles per ton of fuel (2,240 pounds) = 4.43. 
Pounds of fuel oil per hour = 14,937. 


British thermal units per pound fuel oil = 109,388. 
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Slip of propellers, mean, = 22 percent. 

Pounds of water evaporated per pound of oil = 13.358. 

On the twelve-hour 16-knot trial the following data were 
obtained : 

Revolutions per minute all turbines, 380. 

Pressures in main high-pressure turbine steam belt, 27.2 
pounds abs. 

High-pressure cruising turbine steam belt, 211 pounds abs. 

Intermediate-pressure cruising turbine steam belt, 62 pounds 
abs. 

Low-pressure main turbine steam belt, 10.3 pounds abs. 

Vacuum (barometer 30.2), 29.3 inches. 

Shaft horsepower, all turbines, 1,490. 

Horsepower auxiliaries, 140. 

Water consumption per shaft horsepower-hour turbines, 
25.61 pounds. 

Pounds water per pound of fuel oil = 12.00. 

Nautical miles run, per ton of fuel oil, 11.37. 

Slip of propellers, mean, 10.5 percent. 

Speed, average on run, 16.85 knots. 

On the twelve-hour 25-knot trial the following data were 
obtained : 

Revolutions per minute, all turbines, 646. 

Pressure in main high-pressure turbine, 115.7 pounds abs. 

High-pressure cruising turbine, 2.53 pounds abs. 

Intermediate-pressure cruising turbine, 260.8 pounds abs. 

Low-pressure main turbine, 8.11. 

Vacuum (barometer 30.12), 29.35 

Shaft horsepower, all turbines, 7,122. 

Horsepower auxiliaries, 255. 

Water consumption per shaft horsepower of turbines per 
hour, 16.31 pounds. 

Water evaporated per pound of fuel oil = 13. pounds. 

Nautical miles run per ton of fuel oil, 6.38. 

Slip of propellers, 17.2 percent. 

Speed, average on run, 25.5 knots. 


The Mordenwood. 


Messrs. Ropner & Sons, Ltd., Stockton-on-Tees, have re- 


cently built a steel screw steamer of the following dimensions: 


Mengtht eee sce cat sees eee 342 feet 3 inches 
Bread thine recta cn ermcic eerie. 47 feet 
Dep thy aarceweaae ee eee el: 24 feet 9 inches 


The vessel is classed 100 At at Lloyds, having main deck, 
poop, bridge and T. C. forecastle. Accommodation. for the 
captain, officers and engineers is in houses on the bridge 
deck, and for the crew in the forecastle. 

The vessel has double bottom on the cellular principle for 
water ballast. She is fully equipped with an up-to-date outfit, 
including quick-warping steam windlass, stockless anchors, 
steam-steering gear amidships, and powerful screw gear aft. 
The appliances for loading and discharging cargoes ex- 
peditiously are very complete, and include six steam winches, 
steam being supplied by a large donkey boiler. The holds are 
entirely clear of obstructions to stowage of cargo, having 
center line pillars only. This is a construction which has been 
found to give the best service in a cargo steamer of this size 
and type. 

The engines are of the triple-expansion type by Messrs. 
Blair & Company, Ltd., Stockton-on-Tees, of about 1,300 indi- 
cated horsepower. Steam is supplied by two steel. boilers, 
15 feet 3 inches by to feet 3 inches, working at 160 pounds 
steam pressure. 

The vessel has been built to the order of Messrs. Constan- 
tine & Pickering Steamship Company, Middlesbrough, and has 
been named Mordenwood. 
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OLD AMERICAN TRANSATLANTIC STEAM LINERS. 


BY FRANCIS B. C, BRADLEE, | 
| 


| 
} 


In the following article we shall confine ourselves to a 
sketch of the early attempts at transatlantic steam naviga- 
tion, to be followed by an account of the various lines started 
at one time or another by Americans. Into the general his- 
tory of transatlantic steam navigation we shall not enter; 
such would be impossible in the limits of one article. 

To the present generation the old-time side-wheel steamers 
are little more than names, and yet, in their day, they were 
ships of great size, great power and considerable speed. They 
were indeed ships which did much credit to their builders and 
owners. John Fitch, who built at Philadelphia in 1787 the 
first steamer worthy of the name, while praising his hobby 
to visitors, made use of the following words: “This, gentle- 
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a 5-foot stroke, giving her a speed of about 5 knots under 
steam alone, The engine was in the ‘tween decks and the 
boilers in the lower hold. Her coal consumption was about 
g tons per day, and on her passage to England she carried 75 
tons of coal and 25 cords of wood. No passengers or cargo 
were carried on this voyage. Her paddle wheels were not 
boxed in and were so arranged that they could be easily de- 
tached from the shaft and taken in on deck in rough weather. 

This memorable voyage of the Savannah from America to 
England was begun May 24, 1819, when she sailed from New 
York to Savannah. From Savannah she proceeded direct to 
Liverpool, where she arrived after a passage of eighteen days, 
during seven of which she was under steam. Her arrival in 
England caused much excitement, and she was visited by great 
numbers of people, including many persons of distinction. As 
she had been built with the sole idea of selling her to the 
Emperor of Russia, she soon departed to Elsinore, on her way 


THE SAVANNAH, FIRST STEAMSHIP TO CROSS THE ATLANTIC OCEAN (1819). 


men, whether I bring it to perfection or not, will be the mode 
of crossing the Atlantic in time for packets and armed ves- 
sels.” After which, one visitor said to the other, “Poor fel- 
low, what a pity he is crazy!” 

Robert Fulton, who first made a commercial success of 
steam navigation with his Clermont on the Hudson in 1807, is 
said to have built a steamer called the Emperor Alexander, 
which he intended to send across the Atlantic and sell to the 
Russian Government, but the breaking out of the War of 1812 
frustrated his design. To Robert Fulton, however, is due the 
credit of having designed and built for the United States 


navy in 1814 the first war steamer in the world, a huge float-' 


ing battery called the Demologos. She measured 2,475 tons 
and steamed 51% miles an hour against the tide on the only 
sea trip she made, which was from New York to Sandy Hook 
and return in July, 1815. Had the Demologos only been fin- 
ished a year sooner she might have changed the world’s 
method of naval warfare, as the Monitor and Merrimac did 
fifty years later. : 

The first steam vessel to cross the Atlantic was the Savan- 
nah, built in 1818 at Corlears Hook, in the city of New York, 
by Crocker & Fickétt. The Savannah was a ship-rigged side- 
wheel vessel of 380 tons, 130 feet long, 26 feet beam and 16% 
feet depth of hold. Her go (indicated) horsepower, low-pres- 
sure engine, of the inclined, direct-acting single cylinder type, 
was built by James P. Allaire of New York, and cost about 

$3,500 (£720). The cylinder was 4o inches in diameter, with 


to St. Petersburg, On the yoyage she touched at Copenhagen 
and Cronstadt, and was visited by the King of Denmark, the 
Emperor of Russia and other noted persons. She was not 
sold, however, as had been expected, and sailed for home, 
arriving at Savannah after a voyage of 22 days. On account 
of the high price of fuel she carried no steam on her return 
passage, and the wheels were taken. off. At the completion 
of the voyage the Savannah was purchased by Capt. Nathaniel 
Holdrege, and in 1820 was divested of her engine, which was 
bought by James P. Allaire, its builder. She was subsequently 
used as a sailing packet between Savannah and New York, 
and went ashore on Long Island and broke up in 1821. 

Capt. Moses Rodgers, the commander of the Savannah, 
died in the forties on the Pee Dee river, North Carolina. He 
is believed to have been the first man that ran a steamboat 
either to Philadelphia or Baltimore. 

Relative to the disputed claim of Americans to the honor 
of sending the first steamer across the Atlantic, att English 
newspaper, at the time of the arrival in New York of the 
steamship Sirius in 1838, printed the following: “The prac- 


-ticability of the undertaking (navigating the ocean by steam) 


was, in fact, already proved by American skill; the question 
now to be settled is its economy and its superiority to the 


‘usual mode of navigating; and this, we admit, will be due to 
_ British enterprise.” 


‘John Kennedy, in his History of Steam Navigation, Liver- 
pool, 1903, says: “On the 5th of October, 1820, the steamer 
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Conde de Patmella, Capt. Silva, sailed from Liverpool for 
the Brazils. She made a remarkably rapid passage to Lisbon, 
arriving there in four days. This is probably the first steamer 
that ever crossed the Atlantic Ocean from England.” 

In 1825, the steamer Enterprise made the voyage from Lon- 
don to Calcutta. She left on August 16, under the command 
of Lieut. Johnston, R. N., with 17 passengers, and arrived on 
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The facts about the voyages of the Conde de Patmella and 
Curacoa have been much disputed and by some people these 
two ships have been called myths, but the facts are here given 
for what they are worth. 

In 1820, a ship-rigged vessel of 750 tons, called the Robert 
Fulton, fitted with a “cross-head” engine (similar to those on 
the early Long Island Sound steamers), was put on the route 


THE ROYAL WILLIAM, FIRST VESSEL TO STEAM ALL THE WAY ACROSS THE ATLANTIC (1833). 


December 7 following, thus making the passage in 113 days, 
during 64 of which she was under steam. The Enterprize 
was a wooden paddle-wheel steamer, built of wood by Messrs. 
Gordon & Company, Deptford, at a cost of $210,000 (£43,000). 
Her length was 122 feet, beam 27 feet-and she registered 479 


between New York and New Orleans, stopping on the way at 
Charleston and Havana. The Robert Fulton had two boilers 
and two funnels, and was very successful as an ocean-going 
steamer, but not so much so financially, so that she was sold 
to the Brazilian Government in 1823; her engine was taken 


THE GREAT WESTERN (1838), THE FIRST STEAMSHIP TO MAKE REGULAR PASSAGES ACROSS THE ATLANTIC. 


tons. She had a copper boiler in one piece which weighed 32 
tons and cost $34,000 (£7,000). Her engines were 120 horse- 
power: (nominal), and were capable of propelling her at the 
rate of 5 knots in smooth water. The Enterprize was sold to 
the East India Company soon after her arrival at Calcutta, 
and used by them as a transport and despatch vessel. 

Arthur J. Maginnis, in the “Atlantic Ferry,” London, 1900, 
says that a Dutch steamer, called the Curacoa, of 350 tons, 
100 horsepower, built at Glasgow, made several voyages be- 
tween Antwerp and Curacoa in 1829. 


out and she was used as a cruiser and was afloat as late 
as 1838. 

In 1830, the Meteor, a British steamer, ran regularly as a 
mail packet between England and the Mediterranean. 

As early as 1828, the Valentia Steam Navigation Company 
was incorporated by Act of Parliament, to establish steam 
communication between the West of Ireland and America. 
According to an old circular, the company’s first steamer was 
estimated to cost $103,000 (£21,000). She was to be about 
800 tons, driven by engines of 200 horsepower (nominal), and 
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was expected to make at least six round voyages per annum. 
There were to be accommodations for 50 cabin and 50 steerage 
passengers, and 200 tons of freight, exclusive of coal. As 
nothing more can be learned about this company, it is probable 
that the whole scheme fell through for want of support. 

The first vessel to steam the whole way across the Atlantic 
was undoubtedly the Royal Wilham (first of the name). As 
many mistakes are made concerning this steamer, some 
authors confusing her with the Royal William No. II, an 
entirely different ship, that made several voyages between 
Liverpool and New York in 1838-39, the following account, 
condensed from a paper read before the Quebec Historic 
Society in 1894, is believed to be absolutely correct. 

The Royal William was built of wood at Quebec in 1831, by 
James Goudie, for the Quebec & Halifax Steam Navigation 
Company, to run between those two ports. She was 830 tons 
gross, 176 feet long, 29 feet beam and 17.9 feet depth of hold, 
and her side-lever engines of 200 horsepower (nominal) were 
made in England by Boulton & Watt, and fitted in the ship 
at Montreal by Bennett & Henderson. Owing to the cholera 
epidemic of 1832 (and perhaps other reasons), the Royal 
Wiliam was not a success on the Quebec & Halifax route, 
and it was determined to send her to England to be sold. 
Accordingly she left Quebec for London, Aug. 4, 1833, under 
the command of Capt. John McDougall, and after coaling at 
Picton, N. S., and Cowes, arrived at London on September 11. 
She met with very heavy weather on the way, one of her 
paddle wheels being nearly disabled. In 1834, the Royal 
William was sold to the Spanish Government, made into a 
man of war, and armed with six guns. It is said she was 
the first war steamer to fire a gun in action. She was finally 
broken up, owing to dry rot, at Bordeaux in 1839, and her 
engine utilized elsewhere. In passing, it is interesting to note 
that one of the originat owners of the Royal William was 
Samuel Cunard, of Halifax, N. S., who afterwards was one 
of the founders of the famous Cunard line, and it is thought 
that his interest in the Royal William first gave him the idea 
of starting a line of ocean steamers. 

What has been called the real beginning of transatlantic 
voyages under steam were the first trips of the steamers 
Sirius and Great Western, about the facts and dates of which 
there has been quite a little confusion, and about which various 
publications differ. It is certain they were the first steamships 
to make regular trips across the Atlantic, and the facts here 
given are taken from the newspaper files of the date of their 
arrival in this country. 

The Great Wesicrn was the larger and more powerful craft. 
She was owned by the Great Western Steamship Company, 
and was built of wood at Bristol in 1837 by William Patter- 
son from designs by Isambard Kingdom Brunel, the famous 
engineer, who afterwards designed the Great Eastern. She 
was 1,340 tons gross, 679 tons net, 212 feet long, 35 feet beam, 
23 feet depth of hold, and had four masts, with square yards 
on the foremast. 

Being especially built for the transatlantic service, the Great 
Western was of unusual strength, her bottom being solid and 
her frame secured with iron diagonal bracing. Her motive 
power consisted of side-lever engines, built by Maudslay & 
Sons, of London, having two cylinders, each 73% inches in 
diameter, 7 feet stroke; the paddle wheels were 28 feet in 
diameter, and steam was generated in four iron, return-flue 
boilers carrying a pressure of 12 pounds to the square inch, 
horsepower (nominal) 440, horsepower (indicated) 750, speed 
8 knots. Her first commander was Lieut. James Hosken, 
R. N., and afterwards B. R. Matthews. 

The Great Western left Bristol for New York on the 8th of 
April, 1838, with seven passengers on board, and arrived at New 
York on the 23d direct in 15 days. On the voyage out she had 
averaged 208 miles per day, her best day’s run being 247 miles, 
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She carried 600 tons of coal, of which she had consumed 400 
tons. Her commander said the voyage had been made in 
almost a direct line across the Atlantic; that the weather had 
been good save for continual head winds. The passengers re- 
ported the ship’s motion so slight on the way out that it was 
not necessary to put battens on the tables, 
during the trip were teacups upset. ; 

While the Great Western was fitting out at Bristol, a rival 
company, the British & American Steam Navigation Com- 
pany (whose principal founder, Junius Smith, LL. D., an 
American, died in New York in 1853), chartered the steam- 
ship Sirius from the St. George’s Steam Packet Company to 
make what may be called a voyage of announcement, pending 
the building of its own steamships, the British Queen and 
President. 

The Sirius was a wooden paddle boat, built for the English- 
Irish cross-channel trade by Menzies & Company, of Leith, in 
1836, and was 703 tons gross, 412 tons net, 178 feet long by 
25% feet broad, and 18 feet deep. The engines were of the 
side-lever type. built by Wingate & Company, Glasgow, having 
two cylinders, each 60 inches in diameter, 6 feet stroke; the 
steam pressure was 15 pounds to the square inch, horsepower 
(nominal) 320, (indicated) 600. In appearance the Sirius was 
long, straight, and low-lying in the water. She was equipped 
with distilling apparatus for providing fresh water for her 
boilers throughout her voyage, and it was said upon her ar- 
rival in this country that the distilling worm, or mass of 
copper pipes, was “four miles long.’ That statement was 
printed in the New York papers of that date. 

The Sirius hauled out of the London docks, Mar. 28, 1838, 
under the command of Lieut. Richard Roberts, R. N., one 
of the ablest navigators of his day (in passing it is interest- 
ing to note the full list of officers of this pioneer liner: 
John Dudley, chief officer; G. T. Briggs, R. N., second officer; 
T. A. Whittaker, H. C. M., R. N., third officer: John Lambert, 
chief engineer; William Denning, second engineer), and pro- 
ceeded to Cork Harbor to embark her passengers (40 in num- 
ber), and at to A. M. on ApriJ 4, 1838, she sailed for New 
York. The Sirius arrived in New York at Io o'clock Sun- 
day evening, April 22, and the Great Western at 3 o’clock on 
the Monday afternoon following the arrival of the Sirius. 
Thus the Sirius made the voyage in 18 days and the Great 
Western, as before stated, in 15 days. The passengers on the 
Sirius said they delighted with her qualities as a seaboat. As 
the steamship on nearing New York failed to find a pilot, 
she ran in without one and grounded off the Hook, but floated 
again, uninjured, upon the rising tide. Her average speed on 
the voyage was 161 miles per day, her maximum run being 
220 miles, and her minimum run 85 miles. She consumed 450 
tons of coal, and ran short before reaching her destination, 
burning spare spars, resin, etc. 

The Great Western ran regularly between Bristol, and later 
Liverpool and New York, until 1847, when she was sold to 
the West India Royal Mail Steam Packet Company. Her best 
time, while on the New York route, was 12 days 7 hours 
from New York to Liverpool. She was finally broken up at 
London in 1857. The Great Western was always a great 
favorite with passengers, often carrying over 100 cabin pas- 
sengers (no steerage were taken at this time by the steamers). 

The Sirius made a second voyage between Cork and New 
York in June, 1838, under the command of Capt. Stephen 
Sayer Mowle, and her engineer then reported “that they had 
not stopped the engines from port to port.’ At the conclusion 
of this voyage, being too small for the transatlantic trade, she 
returned to the English-Irish cross-channel route, and was 
totally wrecked near Queenstown in January, 1847. In 1809 
the main shaft of her engine was at work driving a mill a 
few miles outside of Cork. 

From April, 1838, may be said to date regular transatlantic 
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steam communication. In April, 1838, the British steamer 
City of Kingston went from Cork to the West Indies, and 
thence to New York via Baltimore and Norfolk. 
of her the London Times said: ‘We shall be curious to learn 
what effect the climate of the West Indies will have on her 
engines and boilers.” 

Owing to the success of the Great Western and Sirius, the 
Liverpool Transatlantic Steamship Company was formed by 
several Liverpool merchants; and it is curious to note that at 
that early period, before any of the steamers were under a 
mail contract, it was suggested by the above company that 
three lines, then in the transatlantic service, should come to an 
agreement regarding the sailings of their vessels, so as to 
insure a weekly steam communication with the United States. 

The Liverpool Company chartered the Royal William 
(second of the name) from the City of Dublin Steam Packet 
Company to begin their service. She was a wooden paddle 
steamer, built in 1836, of 817 tons gross, 175 feet long, with 
side-lever engines of 400 indicated horsepower. The Royal 
William II was the first transatlantic steamer to have water- 
tight bulkheads, of which there were four iron ones. She 
' made quite a number of voyages between Liverpool and New 


THE PRESIDENT, FIRST TRANSATLANTIC LINER LOST AT SEA (1840). 


York in 1838-39, which averaged 19 days going to the west- 
ward and 14% days to the eastward. 

In October, 1838, the Liverpool, a wooden side-wheel steamer 
of 1,150 tons, 235 feet long, 35 feet beam and 21 feet depth of 
hold, with side-lever engines having two cylinders, each 75 
inches in diameter, 7 feet stroke, especially built for the 
service by Messrs. Humble & Milcrest, came on the line, but 
was not a success, being slow and cranky. She plied with 
more or less regularity until the early part of 1840, when she 
was sold to the Peninsular & Oriental Company, and length- 
ened and renamed the Great Liverpool. She was totally 
wrecked off Cape Finisterre on February 24, 1846. 

The Liverpool Transatlantic Company also had built by 
W. and J. Wilson, Liverpool, as a mate to the Liverpool a 
fine, large wooden paddle boat called the United States. She 
was 1,787 tons gross, 235 feet long, with side-lever engines of 
420 horsepower nominal, and at the time of her launch on 
March 7, 1840, was the largest vessel that had ever been built 
at Liverpool. As far as can be traced, however, from careful 
searching of old newspaper files, the United States never made 
a trip on the line, but was sold before completion to the P. & 
O. Company, owing to the financial embarrassment of her 
owners. 

On July 12, 1830, the British Queen, the new ship of the 
British & American Company, sailed from Portsmouth (Eng- 
land) on her first voyage to New York under the command 
of Lieut. Roberts. 


In speaking - 


She was followed by the President, which ~ 


sailed from Liverpool on her first voyage Aug. I, 1840, com- 
manded by Lieut. R. J. Fayrer, R. N. Both these vessels looked 
much like the old-fashioned steam frigates, as they were 
very high out of water, were heavily rigged, and had long 
rows of square ports. They are described as being “exactly 
alike,” but the President was 2,360 gross (at that time the 
largest ship in the world), 268 feet long, equipped with side- 
lever engines by Faucett & Preston, of Liverpool, with 2 cyl- 
inders, each 81 inches in diameter, 7%4 feet stroke, horsepower 
(nominal) 540, and indicated about 800, and the British Queen 
(both vessels were built by Curling & Young, on the Thames, 
and were, of course, wooden side wheelers) was 1,863 tons 
gross, 275 feet long, 37% feet beam and 27 feet depth, side- 
lever engines by R. Napier, Glasgow, having 2 cylinders, each 
71¥%4 inches in diameter, 7 feet stroke, 500 horsepower (nomi- 
nal), and 700 indicated. The interior fittings of both vessels 
were very luxurious for those days, but from the point of 
view of speed they were rather a failure (probably from lack 
of power), especially the President. The British Queen's 
best passage was 13 days 11 hours from New York to Ports- 
mouth in August, 1840, and the President’s best time was 14 
days 12 hours from New York to Liverpool, September, 1840. 

The President was the first transatlantic steamer lost; she 
left New York for Liverpool on Mar. 11, 1841, commanded 
by Lieut. Richard Roberts, with 136 souls on board (among 
her passengers were Tyrone Power the actor and a son of 
the Duke of Richmond), and was never heard of again. The 
last seen of her was on the evening of March 12, by Capt. 
Cole, of the packet ship Orpheus, also bound to Liverpool. 
The President was then laboring and pitching heavily in a 
tremendous sea, and, in the opinion of the captain of the 
Orpheus, she went down that night with all on board. This 
was quite likely to have been the case, as grave doubts had 
some time before been expressed as to the President's 
strength owing to her then extreme length. 

The disaster to the President caused immense excitement on 
both sides of the Atlantic, and as no cable was then working, 
rumors of her safety prevailed as late as June, 1841. Owing 
to the loss of. the President, and also to the competition of 
the subsidized Cunard steamers, the British & American Com- 
pany came to an end in 1841, and the British Queen was sold 
to the Belgian Government. 

Regarding the talk so often made later during the war 
between the Collins and Cunard lines, that no line of mail 
steamers could exist without a Government subsidy, the fol- 
lowing statement, quoted from the “American Review” for 
January, 1845, regarding the early steamers just mentioned 
and the Cunarders is interesting: ‘‘We have before us the 
prospectus of the British & American Steam Navigation Com- 
pany, got up by Junius Smith, Esq., of New York. In that 
document we find a detailed account of the profits and losses 
of the British Queen and President, the authenticity and cor- 
dectness of which may be relied on. From this account it 
appears that these ships never failed to net for their owners 
some profit until the operations of the Cunard line began, 
and from that time till the dissolution of the company all 
profit ceased and every voyage only added to the loss. This 
fact pretty clearly indicated the chief cause of the failure of 
the New York lines of steamships.” 

In October, 1838, the English Government advertised for 
tenders to carry the mail by steam to the United States via 
Halifax, N. S., the service to be fortnightly in summer and 
monthly in winter. The Great Western Company tendered, 
but were much surprised and chagrined when their offer was 
refused and the one made by Samuel Cunard, of Halifax, 
N. S., George Burns, of Glasgow, and David McIver, of Liver- 
pool, calling themselves the British & North American Mail 
Steam Packet Company (later the Cunard line), was accepted. 
Their tender provided for a seryice as above, with a branch 


OcTOBER, IgI0. 


line from Halifax to Quebec, to be performed by four 
steamers of 1,200 tons each, with engines of 4oo0 horsepower 
(nominal). The compensation or subsidy was $292,000 
(£60,000) per annum, soon afterwards raised to $394,000 
(£81,000) ._per annum, and the ships were to be sufficiently 
strong to. enable them to be transformed into men-of-war in 
case of need. 

The first four steamers of the Cunard line have been so 
often written up and described that it will suffice to say here 
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in 1846), and so they sent the Unicorn over in advance of 
their regular boats to take up this Halifax-Quebec service, 
and having landed her passengers at Boston she returned to 
Halifax to meet thé outward steamer from England. 

The first regular steamer of the Cunard line was the’ 
Britannia, which sailed from Liverpool, July 4, 1840, and she 
was really the beginning of that wonderful service that has 
been conducted with unexampled regularity and safety from 
that day to this. Until 1848, the Cunard boats ran to Halifax 


THE GREAT BRITAIN, THE FIRST IRON AND FIRST SCREW OCEAN STEAMER (1845), 


that they were the wooden paddle steamers Britannia, Acadia, 
Caledonia and Columbia, all alike, built on the Clyde, 1,150 
tons gross, 207 feet long, 34 feet beam with side-lever engines 
of 740 indicated horsepower; the speed was about 8 knots, and 
the coal consumption 38 tons per day. On each ship there was 
accommodation for 90 passengers and 225 tons of cargo, Con- 


and Boston only, but in that year a service was begun to 
New York, and up to 1868 the steamers ran alternately to 
Halifax and Boston and New York, but after that the mail 
steamers all ran to and from New York. 

After the rejection by the British Government in 1838 of 
their tender for the mail service, the Great Western Steam- 
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LONGITUDINAL SECTION OF THE ENGINES AND BOILERS OF THE GREAT BRITAIN. 


trary to general belief, the steamship Unicorn was the first of 
the Cunard fleet to cross the ocean. She was of 649 tons, 570 
indicated horsepower (built in 1835 for Messrs. G. and J. 
Burns’ Glasgow & Liverpool service), and was commanded by 
Lieut. Walter Douglas, R. N.., it being the custom of the times 
to have naval officers in command of the mail steamers, al- 
though this practice was soon abandoned by the Cunard Com- 
pany. She arrived in Boston, June 2, 1840, with 51 passengers. 

The Cunard Company was compelled, as already stated, to 
have its steamers met at Halifax by another, which was to 
carry the mail to Quebec (this arrangement was discontinued 


ship Company were naturally much chagrined, but they de- 
termined to build at once another steamer (as a companion 
to the Great Western) that should surpass anything afloat. 
This was the Great Britain, celebrated as the first iron and 
the first screw ocean steamer. She was designed (as was the 
Great Western) by Isambard K. Brunel, and built by William 
Patterson at Bristol. She was originally intended as a pad- 
dle-wheel vessel, but was changed while building to a screw, 
and it is interesting to note that the Great Western Company 
had to undertake the construction of the screw engines them- 


selves, as no private firm could, at that time (1841), be found 
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who would be willing to build propeller engines of 1,500 indi- 
cated horsepower. 

The following details of the Great Britain are extracted 
from the “Life of Brunnel.” “Total length, 322 feet, length 
of keel, 289 feet; beam, 51 feet; depth, 324 feet; draft of 
water, 16 feet; gross tonnage, 2,984; number of cylinders, 4; 
diameter of cylinders, 88 inches; length of stroke, 6 feet; 
weight of engines, 340 tons; weight of boilers, 200 tons; 
weight of screw shaft, 38 tons; diameter of screw, 15 feet 6 
inches; pitch of screw, 25 feet; weight of screw, 4 tons. 

“A balanced rudder was a part of her original construction, 
and the unusual method of lapping the plates will be noticed. 
Apart from their size, the design of the engines of the Great 
Britain necessarily presented many peculiarities. The boilers, 
which were six in number, were placed touching each other, 
so as to form one large boiler, about 33 feet square, divided by 
one transverse and two longitudinal partitions. It would seem 
that the boiler was worked with a pressure of about 8 pounds. 

“The main shaft of the engine had a crank at either end 
of it and was made hollow, a stream of water being kept 
running through it, so as to prevent heating in the bear- 
ings. An important part in the design was the method 
by which motion was transmitted from the engine to 
the screw shaft, for the screw was arranged to go 
three revolutions to each revolution of the engines. 
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screw was fitted. The Great Britain made two voyages to 
New York in 1846, and on September 22 she left Liverpool on 
a third, but overran her reckoning and stranded in Dundrum 
Bay, on the northeast coast of Ireland, when it was supposed 
she was only rounding the Isle of Man. 

This unfortunate event completed the ruin of the Great 
Western Company, which was already in financial straits 
through the competition of the Cunard line; and the ship, 
after her rescue, effected Aug. 27, 1847, almost a year after 
grounding, was sold to Messrs. Gibbs, Bright & Company, of 
Liverpool, by whom she was repaired and fitted with new 
auxiliary engines of 500 nominal horsepower. On a general 
survey being made it was found that she had not suffered any 
alteration of form, nor was she at all strained. She was taken 
out of dock in October, 1851, and after a trial trip to New 
York and back in May, 1852 (making the passage to England 
in 10 days 23 hours), she was employed regularly between 
Liverpool and Australia until 1882, when, being unable to com- 
pete with the new class of steamers, the Great Britain was sold 
to Messrs. Anthony Gibbs, Sons & Company, who removed the 
engines and transformed her into a full-rigged sailing ship. 
She was used as such until 1886, when she put into the Falk- 
land Islands in a leaking condition, was condemned, and is 
(or was until quite lately) used as a coal hulk there. 

(To be continued.) 


FIG. 1.—NEW 16-KNOT PORTUGUESE MAIL STEAMER LISBOA. 


Where the engines do not drive the screw directly, this 
is now universally effected by means of toothed gearing, 
but when the engines of the Great Britain were made it was 
thought that this method would be too jarring and noisy. 
After much consideration chains were used, working round 
different sized drums with notches in them, into which fitted 
projections on the chains.” 

On July 19, 1843, the Great Britain was launched, being 
christened by H. R. H. Prince Albert, but it was not until 
Jan. 23, 1845, that she left Bristol for London, making on 
her voyage an average of 121/3 knots. She left. Liverpool 
for New York on August 26, and arrived on September 10, 
having made the passage out in 14 days 21 hours; she re- 
turned in 1514 days, and during the passage home her highest 
daily run under steam and sail was 331 nautical miles. During 
the next winter, after one more voyage to New York, altera- 
tions were made to give a better supply of steam, and a new 


THE{PORTUGUESE ROYAL MAIL STEAMER LISBOA. 


The twin screw passenger and mail steamer Lisboa was 
built by Messrs. David and William Henderson & Co., Ltd., 
at Meadowside, Glasgow, to the order of the Empreza Na- 
cional de Navegacao a Vapor, of Lisbon. The dimensions of 
the vessel are: Length over all, 452 feet; breadth, 54 feet; 
depth molded to shelter deck, 37 feet 6 inches, with a gross 
tonnage of about 7,200. The vessel has been specially designed 
for the owners’ passenger and mail service between Portugal 
and the Portuguese possessions in Africa, and is fitted with 
accommodation for first, second and third-class passengers. 
She is built to class too Ar in Lloyd’s Registry, and will be 
one of the largest and most up-to-date vessels flying the Portu- 
guese flag. _ 

The first-class accommodation is fitted amidships, and is of 
an extremely comfortable and artistic design, with everything 
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that can add to the comfort of the passengers. It consists of a 
large dining saloon, drawing room and smoke room, all ventil- 
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ated and lighted by large dome skylights and square windows. 
The second-class passengers are placed aft, and they also have 
been well provided for in the way of comfortable public rooms 
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and staterooms. Forward on the upper deck is accommodation 


for 142 third-class passengers, and on the same deck aft ar- 
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rangements have been made for carrying 100 steerage pas- 
sengers, 
The main engines are two sets of triple expansion engines, 
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each set having cylinders 25, 41 and 6714 inches diameter, 
respectively, with a piston stroke of 48 inches, and together 
with the whole of the machinery they are made to pass the 
British Board of Trade and Lloyds Registry for a working 
steam pressure of 190 pounds per square inch, and are fitted 
with all the latest improvements for securing economy. 

The boilers are six in number, 14 feet 3 inches diameter, and 
11 feet 9 inches long, and worked with forced draft on How- 
den’s system with all their latest improvements. The furnaces 
are fitted with Sturrock’s Patent Bridges. Heating surface, 
13,302 square feet; grate area, 330 square feet. Large con- 
densing surface is provided for tropical climates, and an ample 
supply of water is insured by an extra large centrifugal cir- 
culating pump provided for each condenser, each pump being 
large enough to supply all the water required for both con- 
densers, which will minimize the risk and delay should either 
pump break down. The boilers are fed by a pair of G. & J. 
Weir’s pumps and direct contact heater, the feed pumps of 
the main engines delivering the water to the heater. In addi- 
tion a large independent duplex pump with gunmetal pump 
end is provided for feeding boilers and general purposes; a 
similar pump is also supplied with the same connections as the 


feed pump, which insures an ample supply of feed water to the 
boilers at all times. These duplex pumps are also connected 
to two See’s patent ash ejectors. 

A steam ash hoist, by Shanks, of Arbroath, is also fitted. 
The other auxiliary machinery provided is a large ballast 
pump, steam reversing gear, steam turning gear, large fan and 
two engines for forced draft, a duplex pump for feeding the 
donkey boiler, which has a regulating float tank in connection 
with it, and a fresh water pump for deck purposes. Two large 
gunmetal sanitary pumps are driven by the main engines for 
sea use, and for port use a large duplex pump is provided. 
There is also an evaporator of the latest type, with connections 
for use both at sea and in port. Suction filters are provided 
on each feed pump of the builders’ usual design. Beside 
ample store room accommodation, a workshop is fitted with 
1athe and drilling machine driven by an electric motor, 

The main steam and main feed pipes are of copper fitted 
with “Geddes” flanges, and a considerable number of Bryce’s 
patent pipe couplings are fitted throughout the vessel. Ample 
surfaces are provided for all working parts, as the engines 
are run at high speed. The propellers have four loose blades 
of bronze fitted to cast iron bosses. A large donkey boiler is 
provided working at the same pressure as the main boilers, and 
reducing valves are supplied where necessary for the aux- 
iliaries which require lower pressure than is maintained in the 
boiler. This boiler provides steam for the engine room aux- 
iliaries and deck cranes and winches, also for the refrigerating 
machinery and three electric lighting sets. 

The deck machinery consists of nine of the builders’ own 
specially strong winches, with 7-inch cylinders and 12-inch 
stroke, and one with 8-inch cylinders and 12-inch stroke aft, 
with extended ends and barrels inside the wheelhouse to 
work relieving tackles for steering in case of need. In addi- 


tion to these there are four of Messrs. Brown Bros. hydraulic 
cranes fitted, driven by a set of three crank pumping engines 
and accumulator situated in the engine room. These engines 
are of ample power to work all four cranes at one time. 

All of the machinery has been specially designed to render 
the heat of the tropical climates as little harmful as possible 
to those working in the machinery space, for which purpose 
a well-designed ventilation scheme is provided, and all parts 
liable to radiate heat are thoroughly lagged with non-conduct- 
ing material. 

A notable feature in the equipment of this vessel is the 
adoption of Bryce’s improved coupling for copper pipes. 
From the sketch (Fig. 3) it will be seen that the end of one 
length of pipe E is bellmouthed and is drawn up on a brass 
conical ferrule C brazed on the other, and held by flanges A 
and B fitted loose on the pipes, the flanges béing preferably 
of mild steel stamp forgings, one flange only being machined 
to the taper required. The copper pipe being closely drawn up 
between the two harder materials makes a good metallic joint 
not liable to leak in any way without jointing medium of 
any kind. 

The Lisboa’s dining saloon is in fumed oak, parquetry floor- 
ing, with Wilton carpet runners; the chairs are upholstered 
in light green Morocco leather. The music saloon is in white 
Georgian style, upholstered in rose pink tapestry; the floor is 
covered with india rubber tiling. The smoking room is in 
waxed walnut, upholstered in brown morocco; floor covered 
with india rubber tiles. The auxiliary or children’s saloon 
is in white, with fumed oak furniture and light green Morocco 
upholstery. 

The staterooms: are upholstered in olive green morocco; the 
floors are of patent “Keylock” parquetry. The entrance halls 
and vestibules are of polished teak, with green morocco seats 
and floor covered with india rubber tiles. 

The second-class dining saloon and smoke room are in 
fumed oak, upholstered in light grey haircloth. A special 
feature of all the passenger accommodation is the size of the 
cabins and the width of the alleyways. 

During construction. the vessel was under the supervision 
of Mr. T. C. Laws, Liverpool, the owners’ representative in 
this country, and also of Mr. J. A. Edwards, the company’s 
superintendent from Lisbon. 

The Lisboa ran trials on the measured mile on the Firth, 
of Clyde attaining a mean speed of 16% knots,) which 
is one knot more than that stipulated in the contract. She ran 
a six hours’ trial at full speed, and also went through steering 
and other trials and cruised for a short time in the Firth. 

The Lisboa will spend practically 90 percent of her time 
about the equator and to make her thoroughly comfortable, 
for her passengers required a great deal of consideration. The 
owners have taken great care that she should give the maxi- 
mum of comfort even in the warmest weather, and there has 
been no stinting of space. | sl 

The statistical summary of vessels totally lost, broken up, 
condemned, etc., now published by Lloyd's Register, shows 
that during 1909 the gross reduction in the effective mercan- 
tile marine of the world amounted to 866 vessels of 930,232 
tons, excluding all vessels of less than too tons. Of this total 
383 vessels of 645,670 tons were steamers and 483 of 293,562 
tons were sailing vessels. These figures exceed those of 1908 
by 12,940 tons. This excess is not due to actual casualties, 
the figures for which show a diminution of 31,471 tons, but 
entirely to the unusual number of vessels which have been 
broken up, dismantled, etc. According to the statistics, strand- 
ings and kindred casualties, which are comprised under the 
term “wrecked,” are much the most prolific cause of disaster. 
To such casualties are attributable 53.5 percent of the losses 
of steamers and 57.5 percent of sailing vessels. 
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A SINGLE-SCREW TUG AND PASSENGER TENDER. 


The single-screw tug, Flying Kestrel, has recently been con- 
structed by J. T. Eltringham & Company, of South Shields, 
forthe Alexandra Towing Company, Ltd., of Liverpool. This 
vessel is of more than ordinary interest, in as much as she is 
not only one of the most powerful tugs yet built, but she is 
so designed that when not employed in ocean towing she may 
be used on the Mersey as a tender for Atlantic liners, and 
when thus engaged carries 715 passengers with their luggage. 

The Flying Kestrel is 125 feet in length between perpen- 
diculars, 28 feet 6 inches breadth, molded, and has a depth 
of 14 feet 9 inches, and is of 390 gross tonnage. She has a 
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is 15 feet 9 inches by 10 feet 6 inches, and was built by Eltring- 
ham & Company for a working pressure of 120 pounds. An 
electrical installation has been provided by James Scott, Ltd., 
of Bootle, Liverpool. The engine and dynamo are placed on 
one bed at the after-end of the starboard bunker in the engine 
room. The engine is an open-front, high-speed vertical steam 
engine of the double-acting type, with governor and special 
lubricating arrangement, while the dynamo is of the com- 
pound-wound continuous-current type. 

The rudder is of the single-plate type. The stock is of the 
best forged iron, and the arms were shrunk on the main piece 
and provided with removable pintles. Donkin’s steam steer- 
ing gear is fitted, while the winch, windlass and steam capstans 


THE FLYING KESTREL, A NEW SINGLE-SCREW TUG AND PASSENGER TENDER FOR SERVICE ON THE MERSEY, 


straight stem and elliptical stern, flush main deck, sheathed 
with pitch pine, a ’midship deckhouse, with promenade deck 
on top about 116 feet long, extending from the stern and 
. leaving a well deck forward. A bridge deck overhead extends 
from the mast to abaft the coaling hatch. 

The first class passenger saloon is on the main deck for- 
ward of the boiler space, and extends from side to side of the 
ship, with entrance from the steel deckhouse on the promenade 
deck. There is also a saloon under the main deck aft over 
the watertight flat of the shaft recess. There is a cross 
bunker between the engine and boiler space with coaling hatch 
abaft the funnel and side bunkers alongside of the boiler. 

Accommodation for the officers and crew is under the for- 
ward saloon, with entrance from the port side. There is a 
separate apartment on the starboard side for the captain, and 
one on the port side for the engineer, with mess room in the 
center. The vessel has six watertight bulkheads, stiffened with 
angles. The main deck is sheathed with 5-inch by 3-inch pitch 
pine, and the promenade and bridge decks are laid with 4-inch 
by 2%-inch yellow pine. 

The fore and aft peaks have deep floors and wash plates, 
and are constructed to form fresh water tanks, while the 
space between the top of the after tank and the main deck also 
forms a fresh water tank. A fresh water tank is constructed 
forward of the boiler bulkhead under the forecastle, which is 
divided into three sections, with deep floors and wash plates. 
The total capacity of the fresh water tanks is 140 tons, capable 
of being emptied in one hour. 

The propelling machinery has been constructed by the 
Shields Engineering & Dry Dock Company, Ltd., of North 
Shields, and consists of a compound surface-condensing en- 
gine, 21 inches and 44 inches by 30 inches stroke. The boiler 


have been supplied by Clarke, Chapman & Company, Ltd., of 
Gateshead-on-Tyne. * 

The vessel has been built to Lloyd’s special class too A-t1, 
and has Board of Trade certificates Nos. 2, 3, 4 and 5. 


The largest vessel of the French merchant marine has 
just been launched at St. Nazaire for the Compagnie Générale . 
Transatlantique. This vessel, which was laid down April 20, 
1909, is 722 feet over all, 76 feet beam, 5214 feet depth, — 
with a displacement of 26,000 tons. She will be driven by 
turbine engines of 40,000 horsepower, designed to give her a 
speed of 23% knots. 


Obituary. 

F. Merian Wheeler, inventor of the Wheeler patent surface 
condenser, died of heart disease Sept. 15, at Westhampton, 
L. I. After graduating from the Polytechnic Institute of 
Brooklyn, Mr. Wheeler took up hydraulic and marine engi- 
neering as a specialty, and for over thirty-four years was: 
associated with the George F. Blake Manufacturing Company. 
He was a director and secretary of the company, and later a 
director of the International Steam Pump Works, which cor- 
poration absorbed the Blake Company, the Worthington and 
other hydraulic works. Mr. Wheeler organized the Wheeler 
Condenser & Engineering Company, whose works are located 
at Carteret, N. J. He has also been officially connected with the 
Ludlow Valve Manufacturing Company. Mr. Wheeler was a 
charter member of the American Society of Mechanical Engi- 
neers and the Society of Naval Architects and Marine 
Engineers. He was also a member of the American Society of 
Naval Engineers and the Engineers’ Club of New York, 
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Vanadium Crucible Steel Cylinder 
Casting for Torpedo 


EJastic limit SHY cae 65,000 Ibs. 
Tensile strength ° - §0,000 Ibs. 
Elongation in 2 inches - 22% 
Reduction of area’ - - 43% 


Study these figures and consider that under a steam 
hammer this Vanadium Steel Casting was distorted as 
shown without any sign of weakness or fracture. 

Vanadium is the most versatile alloy known. Its 
benefits are astonishing in everything from small iron 
castings to armor plate; its action is uniform and de- 
pendable. It increases tensile strength to begin with, 
and ends by making wear-proof, anti-fatigue, non- 
crystallizing, tough and homogeneous parts, whether 
cast, rolled or forged. 

Strength for strength, Vanadium is the lightest steel 
ever produced. Cost for cost, it is the cheapest. 


Booklets, tests, photographs, free. 


AMERICAN VANADIUM COMPANY 


318 FRICK BUILDING PITTSBURGH, PENNA. 


When writing to advertisers, please mentton INTERNATIONAL MARINE ENGINEERING. 
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GO AND 


Specifications for a new steamship were being decided by the chief engineer of the steamship line and the shipbuilding 
engineer and during their work the subject of brasses came up. 

“TI must insist upon Victor Non-Corrosive Silver Metal for the propellers,” said the steamship company’s engineer. “ We 
have tried all types of bronzes, but this metal is the best because it resists all galvanic action. Zinc strips are necessary with 
other compositions but none is necessary with the Victor metal. This metal is also very tough and strong, having a tensile 
strength of 67,000 lbs., and an elastic limit of 45,000 Ibs.” , 

“TL agree with you there,” said the shipbuilding representative, but you will permit us to use our regular bronze for bear- 
ings and bushings.”’ 


“No,” said the engineer, “(and I will tell you why.” “Several years ago I was looking through the advertisements in 
a magazine and the following caught my attention:” 


for one moment and estimate the enormous savings in repairs and time 


you could show in your department by using a bearing metal that would 
double the present life of your engine bearings. 


LOOK 


at the wonderful superiority of VICTOR VANADIUM BRONZE over the 
regular bearing metal used by railroads as shown in comparative test. 


LISTEN 


to the voice of Opportunity, showing you how the practical elimination 


of bearing troubles can be attained by the adoption of VICTOR VANA= 
DIUM BRONZE. 


Comparative Bearing Tests of Victor Vanadium Bronze and other Composition Metals 


No, of Bearings R. P. M. Load in Lbs. Time, M. Ss. 
1 400 3000 2 15 VICTOR VANADIUM BRONZE 
2 400 2000 1 OO Regular Bearing Metal. 
3 400 2000 | 15 High Grade Bearing Metal. 


ComrosiT1Ion No. 2—81% Copper, 9% Tin, 6% Lead,4% Spelter, Trace of Phosphorous. 
Composition No. 3—84% Copper, 12% Tin, 4% Lead, Trace of Phosphorus. 


VANADIUM METALS COMPANY 
Frick Building = = 2 = Pittsburgh, Pa. 


“We had such success with Vanadium Steel that I decided to test this Victor Vanadium Bronze Bearing Metal. After 
some very severe work-outs I adopted this Composition for all my bearings and the results are satisfactory in every respect. 
“It is really a marvellous composition metal, embodying not only the essential principles of purity and uniformity of 


metal and great wearing powers, but also weighs ten per cent. less than any other composition bearing brass of the same 
dimensions that we have used.” 


Need We Say More? 


VANADIUM METALS COMPANY 


Foundry, East Braintree, Mass. Frick Building, PITTSBURGH, PA. 


When writing to advertisers. please mention INTERNATIONAL MARINE ENGINEERING. 
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STEAMSHIP LAUNDRIES. 


A comparatively recent development in the modern steam- 
ship is the equipment of ocean-going passenger vessels with 
up-to-date power-driven steam laundry plants, capable of deal- 
ing effectively with the passengers’ wearing apparel and the re- 
quirements of the ship. The last three vessels built on the 
Clyde for the Orient Royal Mail Company, Ltd., viz.: the 
Orsova, the Osterley and the Otway, were each fitted with a 
modern steam laundry by Messrs. D. & J. Tullis, Ltd., of 
Clydebank. The laundry plant of each of these vessels con- 
sists of two all-metal power-driven washing machines, with 
a stationary outside casing of galvanized steel plate and an 
inner revolving shell of sheet brass, inside which the goods 
are washed. This washing cylinder is perforated with holes 
in a very ingenious manner, the punching being done from the 
inside of the sheet, and the holes countersunk and round off 
so that the washing surface on the inside of the shell, with 
which the goods actually come into contact, is absolutely 
smooth and free from any rough projection likely to damage 
the linen. 

From the washing machine the goods are conveyed to a 
hydro-extractor, the purpose of which is to remove all loose 
water from the articles as they are taken from the washing 
machine before they are hung up to dry. This machine also 
consists of an outer or stationary casing of steel boiler plate, 
and an internal perforated steel basket, which revolves at 1,400 
revolutions per minute. The action of the machine when run- 
ning packed with goods is to extract the loose water and 
throw it out at the perforations, after which it-is drained off 
from the machine. The extracting process’ only occupies about 
15 to 20 minutes, in which period articles to the aggregate of 
40 pounds weight when dry can be treated. 
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process consists in passing the goods over the steam-heated 
bed, where they come into contact with the revolving roller, 
and are finished in the desired manner. This type of machine 
is specially adapted for finishing table linen, or any article 
where it is desirable to impart a shine or polish. An ingenious 
device is attached to the machine in the shape of an automatic 


DECOUDUN IRONING MACHINE, 


finger guard, which stops the machine instantaneously should 
the worker’s fingers come into contact with the revolving 
roller. All danger of accident is thus obviated. 

An important section of the installation is the soapy-water 
saving apparatus, the object of which is to collect and re-use 
the rinse water which is not actually dirty. The installation 
consists of a steel collecting tank, into which is led all rinse 
water from the washing machines, hydro-extractor and wash 
tubs. From this collecting tank it is forced up into an over- 
head storage tank by means of a powerful ejector, and from 
that point it is redistributed to the machines requiring same. 
The economy of an apparatus of this description is consider- 
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ARRANGEMENT OF LAUNDRY ON THE NEW 


The next process is hanging up to dry, which is accomplished 
in a small chamber measuring about 8 feet by 6 feet, fitted 
with tubular hanging rails and heated to a high temperature 
with steam pipes. After drying, the goods are ready for finish- 
ing in the calender, which is of the single roller or Decoudun 
typé.. This machine, which is of heavy and powerful design, 
consists of a steam-heated polished bed of cast iron, in which 
a padded.cast iron roller revolves, also steam heated. The 


Body Ironer 
i) 


STEAMERS OF THE ORIENT ROYAL MAIL LINE, 


able, and most important in view of the scarcity of fresh 
water at sea. 

In addition to what has already been described there is a 
set of teakwood hand-wash tubs, in which special articles, such 
as ladies’ finery, can be washed by hand; a soap and soda dis- 
solving tank for supplying the machines in the laundry; a 
yellow pine hand-ironing table with electric irons; a hot- 
water tank with steam coil for supplying hot water to the 
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machines in the laundry requiring same, and a complete equip- 
ment of shafting pulleys, belting and piping services. 

The power in the laundry is provided by electric motors, 
three in number; one of 2 brake-horsepower, driving the two 
washing machines through a shaft, and a 2 brake-horsepower 
' motor driving the hydro-extractor, and one of similar power 
being directly coupled to the Decoudun ironing machine. It 
will be seen therefore that all sections of the laundry can be 
driven independent of each other. 

Each of the three ships above referred to has the same 
equipment of laundry machinery, although the “lay out” is 
slightly different in each case. 


Rulings of the Office of the Supervising Inspector=General 
of the United States Steamboat Inspection Service. 


Experimental tests having been conducted of oxy-acetylene 
welding done by the Vulcan Brazing & Machine Company, 
of Philadelphia, Pa. such work done by the above-named 
company may be permitted on vessels subject to the inspec- 
tion of this service. 

Under date of July 14, in a letter to the Supervising In- 
spector of the Third District, relative to section 1, Rule 1, 
General Rules and Regulations of the Board of Supervising 
Inspectors, edition of January, 1910, and also with reference 
to section 4430 and 4431, R. S. U. S., all having to do with the 
testing of plates used in the construction or repairs of steam 
boilers, the Local Inspectors at Norfolk, Va., holding that 
from the wording of the article and sections referred to it is 
possible to assume that al] material entering into the construc- 
tion or repairs of marine boilers must be tested in the presence 
of an assistant inspector, and stamped by him with the official 
stamp of the Government and his initial stamped thereon, this 
office stated, “that from a careful reading of sections 4430 and 
4431, R. S. U. S., and of section 1, Rule 1, General Rules and 
Regulations, edition of January, 1910, and by comparison of 
section 1, Rule 1, General Rules and Regulations, edition of 
1910, with the editions of previous years, and after a consider- 
ation of the sections that follow in Rule 1, General Rules and 
Regulations, this office is of the opinion that it was the in- 
tention of the Board of Supervising Inspectors to require, not 
that all material entering into the construction or repairs of 
marine boilers must be tested in the presence of an assistant 
inspector and stamped by him with the official stamp of the 
Government and his initials stamped thereon, but only ma- 
terial used in the construction or repairs of marine boilers 
subject to tensile strain, which must be tested in the presence 
of an inspector before it is stamped with the tensile strain 
that it will bear.” 

Numerous questions having been asked by inspectors and 
others concerned, relative to the Motor Boat Act effective 
July 9, 1910, the following excerpts of letters written by this 
office relative thereto are given for the information and guid- 
ance of all concerned: 

Under date of July 6, in a letter to the Supervising Inspec- 
tor of the Third District, answering certain questions pro- 
pounded by the Local Inspectors at Charleston, S. C., this 
office stated that the Local Inspectors at Charleston, S. C., 
“may be informed that no vessels, whether propelled by motor 
or by steam and not more than 65 feet in length, except tug 
boats and tow boats propelled by steam, require licensed 
officers unless they carry passengers for hire, in which event 
they must be in charge of a licensed operator. . 

“A licensed operator is allowed to take charge of a vessel, 
whether propelled by motor or by steam, when she is carry- 
ing passengers for hire and is less than 65 feet in length, ex- 
cept tug boats arid tow boats propelled by steam, which must 
have the usual licensed pilots and engineers. ; 


“Motor boats over 15 gross tons engaged in the carriage 
of freight or passengers for hire must be inspected; if they 
are also over 65 feet in length they must carry a licensed 
engineer and a licensed pilot. 

“All steam vessels must be inspected as heretofore, but if 
the steam vessel be used for pleasure purposes only, and is 
less than 65 feet in length, then a licensed operator or engineer 
is not required.” 

Under date of July 6, in a letter to the Supervising Inspec- 
tor of the Third District, answering questions propounded by 
the Local Inspectors at Jacksonville, Fla., this office stated, 
“that the design of the engine, boiler or other operating ma- 
chinery of motor boats more than 4o feet in length and not 
more than 65 feet in length propelled by machinery driven by 
steam is to be approved only at the first time, unless the 
design is later changed, in which event it must again be ap- 
proved by the local inspectors. 

“As this office holds that all steam vessels are still subject 
to inspection, it is necessary that such steam vessels carry all 
of the life-saving equipment heretofore required. 

“A vessel over 40 feet in length and not more than 65 feet 
in length, propelled by machinery driven by steam, that does 
not tow for hire, is to be considered a towing boat within 
the meaning of the Act of June 9, rgro. 

“A steam pleasure yacht more than 40 feet in length and not 
more than 65 feet in length, propelled by machinery driven by 
steam, requires no licensed officers, but if she carry passengers 
for hire she must be in charge of a licensed operator, but it is 
not required that she be in charge of a licensed engineer. 
Such a vessel would be required to carry all life-saving equip- 
ment heretofore required.” 

Under date of July 7, in a letter to the Supervising Inspec- 
tor of the Second District, relative to the New Motor Boat 
Act, this office stated, “In reply to your question, ‘Is the defini- 
tion of a motor boat contained in this Act to be considered 
as repealing the provisions of section 4426 in so far as they 
relate to towing vessels of Class 3 motor boats’, you are ad- 
vised that the provisions of section 4426, R. S. U. S., in so far 
as they relate to towing vessels propelled by steam, are not 
repealed. If a steamer be over 15 gross tons engaged in the 
transportation of freight or passengers for hire and be less 
than 65 feet in length, it is necessary that she be inspected, 
and that she be in charge of a licensed operator, but it is not 
required that she have a licensed engineer. In other words, 
every steam vessel is subject to inspection as heretofore, but 
not every steam vessel is required to carry the usual licensed 
officers as heretofore. 

“With reference to motor boats other than those propelled 
by steam, it may be stated that if the boat is over 15 gross 
tons engaged in the transportation of passengers or freight 
for hire, she must be inspected and she must be in charge of 
a licensed operator, but the usual licensed pilot and licensed 
engineer are not required unless she also be over 65 feet in 
length. If a motor boat propelled by other means than by 
steam under 65 feet in length be engaged in the transporta- 
tion of passengers for hire, then it is required that she be 
in charge of a licensed operator. Motor boats propelled by 
other means than by steam engaged in towing are required to 
have neither inspection nor licensed officers.” 


A New Steamer for the Eastern and Australian Trade. 


Messrs. Workman, Clark & Company, Ltd., Belfast, have re- 
cently designed and built a new steamer for the Eastern & 
Australian Steamship Company, Ltd., London. The new ves- 
sel has been named St. Albans, and is 381 feet in length, with 
a gross tonnage of about 4,500. She will trade between 
Australian and Chinese ports. 
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Accommodation for 63 first class passengers is provided in 
commodious staterooms arranged for one, two and three per- 
sons on the bridge and upper decks, and for 36 second class 
passengers in large, four-berth rooms at the after end of the 
bridge space. The first class public rooms include a spacious 
and well lighted dining saloon, a tastefully furnished draw- 
ing room and a comfortable smoke room. The second class 
passengers are provided with comfortably furnished dining 
saloon, lounge and smoke room. Accommodation for Euro- 
pean steerage passengers has been arranged in the poop 
space, and for Chinese steerage on the main deck forward. 
As the vessel is intended for service in tropical climates, spe- 
cial attention has been given to the ventilation of the pas- 
senger accommodation throughout the vessel. 

The cargo space is divided into four holds, and one of these 
has been insulated and prepared for the carriage of frozen 
meat, while the ’tween deck space over this hold has also 
been insulated and fitted up for meat and fruit cargoes and 
perishable stores. For the preservation of these cargoes and 
stores a plant of refrigerating machinery has been installed. 
Each of the holds is furnished with a large hatchway, suitably 
equipped with steam winches, derricks and other appliances 
necessary for expeditiously handling general cargo. 

The propelling machinery consists of a set of triple expan- 
sion engines, having all the most modern improvements and 
auxiliaries and supplied with steam from four single-ended 
cylindrical multi-tubular boilers working under forced draft. 
The vessel has been built under special survey for the 
highest class in Lloyd’s Registry of Shipping, and fulfils the 
requirements of the British Board of Trade. 


TWIN-SCREW FERRY STEAMERS FOR CALCUTTA. 


Messrs. John I. Thornycroft & Company, Ltd., recently 
shipped from their Woolston Works at Southampton four 
twin-screw ferry steamers for the Port Commissioners of 
Calcutta for their passenger service. About three years ago 
Messrs. Thornycroft delivered seven ferry steamers to the 


TYPE OF FERRY STEAMER FOR CALCUTTA SERVICE. 


Port Commissioners for a new passenger service which they 
were inaugurating. These boats proved so successful that a 
further order for four boats was placed. These were erected 
at the Woolston Works, properly marked for re-erection, and 
shipped by the Peninsular & Oriental Company’s line. 

The following are the leading particulars of these boats: 


ILC OVE? Al, coccocacoccounn0 000 105 feet. 

Length between perpendiculars..... 100 feet. 

Bireadtheam ol ded Reaeenseeser hacer 20 feet. 

IDEN, OGIEG!.cococscaev0cgdcouube 10 feet 

Dratte@doaded) Remeeree tea ocie 5 feet. 

Speed) Sasnecmea eh in seems 12 knots 
Indicated horsepower.............. 500 


The vessels are built of steel to Lloyd’s A-1 (River Class) 
and Board of Trade requirements for special passenger certifi- 
cate. Special attention has been given to the sub-division of 
the hull, there being no fewer than seven complete watertight 
bulkheads. .There are two stout wood fender belts, one ex- _ 
tending all round the vessel near the deck, and one from the 
forward to aft bulkheads near the waterline. A wood awning 
extends over the whole of the upper deck, and a navigating 
bridge, also with a wood awning, immediately in front of the 
funnel. 

The machinery is placed amidships, and the arrangement 
of hull provides for four cabins for passengers, two forward 
and two aft, each with a roomy stairway and companion. 
Nominally the vessel is to carry 200 passengers, but there is 
room for a considerably larger number. 

The machinery consists of two sets of tri-compound sur- 
face-condensing engines, and a marine type boiler of extra 
large size to deal with the rather poor quality native coal, 
working with natural draft, or when required with forced 
draft on the closed stokehold system. The cylinders are 9 
inches, 13 inches and 20% inches diameter, with a stroke of 
Ir inches, working at about 300 revolutions per minute. The 
boiler is 11 feet 6 inches diameter and Io feet 3 inches long, 
with a heating surface of 1,267 square feet and a grate area of 
42 square feet, with a working pressure of 180 pounds. 


Steam Yacht Doris. 


One of the most spacious steam yachts of recent years is the 
Doris, of 1,000 tons Thames measurement, built by Messrs. 
John Brown & Company, Clydebank, Glasgow, for Mr. S. B. 
Joel. This yacht is schooner-rigged with two pole masts, and 
is of the shade-deck type with a large promenade deck amid- 
ships and a built-up forecastle. The dimensions are 228 feet 
between perpendiculars, 270 feet length over all; breadth, 31 
feet. 

The accommodation is very large and compact, and includes 
on the promenade deck a chart room, large smoking room, 
owner’s business room and deck shelter. On the main deck 
under the raised forecastle is accommodation for the quarter- 
master, boatswain and carpenter, also the crew’s galley and 
crew’s lavatories. Amidships there is a long range of deck- 
houses under the shade deck. 

At the forward end is the dining room, capable of dining 
eighteen persons; vestibule, pantry and main galley. Aft of 
the engine casing and connected to the forward accommoda- 
tion by a passageway is a large drawing room, with double 
doors opening to a deck shelter at the after end. The 
captain’s room is situated between the engine and the boiler 
casings. 

On the cabin deck, forward of the machinery space, are the 
principal rooms for the owner and his guests, consisting of five 
staterooms, bath rooms and dressing room. Immediately aft 
of the machinery space there are a children’s nursery and 
dining room, five staterooms, bath rooms; then right aft are 
cabins, ete. for the servants. The officers and crew are 
berthed forward, with exceptional accommodation. 

The propelling machinery consists of two sets of triple- 
expansion engines, each having four cranks, with cylinders 
16 inches, 26 inches and (two) 30 inches diameter by 26 inches 
stroke, driving twin screws. There are two return tube boilers. 
The bunkers are ample for a large cruising radius, and there 
is a complete installation of electric light and refrigerating 
machinery. One of the special features of the yacht is that 
it is arranged to coal through ports in the topsides. This has 
never been done before in a yacht of this type. 

Messrs. G. L. Watson & Company, Glasgow, designed and 
have superintended the construction of the Doris. 
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Danish Car Ferry Odin. 


BY AXEL HOLM, 


Burmeister & Wain, Copenhagen, Denmark, recently built 
for the Danish Government railroads a new car ferry which 
has been named the Odin. The hull is 293 feet 9 inches long 
over all, and 290 feet long on the waterline. The breadth over 
the guards is 58 feet 9 inches, and on the waterline 48 feet 
6 inches. The molded depth is 18 feet 7 inches, and the full 
load draft, when the vessel is loaded with 300 tons of cars 
on the deck and 130 tons of coal in the bunkers, is 12 feet 
5 inches, 

The ferry is a double tracker and has twin-screw engines, 
with a combined horsepower of 1,800, which, on her trial trip, 
drove the vessel at a speed of 15 knots. In all details the 
ferry is a sister ship of the Christian IX, built by the same 
firm during 1908, plans and descriptions of which appeared in 
the April, 1909, issue of INTERNATIONAL Marine ENGINEER- 
ING. 

The Odin is now plying in regular service between the ports 
of Korson and Nybork, Denmark. 
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sheathed with wood on the poop, bridge, forecastle and prom- 
enade decks, and the whole of the passenger accommodation 
and public rooms are bright and cheerful, being lighted by 
large sidelights and specially ventilated in view of the tropi- 
cal climate in which the vessels will be engaged. The height 
of the ceilings, from deck to deck, is 8 feet. Under the 
second class accommodation aft, provision is made for large 
icehouses, mail rooms, specie rooms, paint rooms, larnp rooms 
and general store rooms; and spacious accommodation for 
the seamen, firemen and petty officers is arranged under the 
forecastle, with separate mess rooms and wash places for the 
crew and firemen. 

The vessel is fitted with the usual complement of lifeboats, 
together with six surf boats of special design for carrying 
palm oil through the surf. A complete installation of electric 
light is fitted by Messrs. Campbell & Isherwood, including 
signal lamps, binnacle lamps, cargo clusters at each hatch, as 
well as oil lamps for emergency purposes. Steam-steering 
gear is placed amidships, and a quick-warping steam windlass 
forward, steam being supplied to all deck machinery from 
either of the main boilers. 

The engines are of the triple-expansion type, by Messrs. 


TWIN-SCREW, DOUBLE-TRACK DANISH CAR FERRY ODIN. 


Steamship Akassa. 


Messrs. Irvine’s Shipbuilding & Dry Docks Company, Ltd., 
West Hartlepool, have recently built at their Middleton Ship- 
yard the steel screw steamer Ahassa for Messrs. Elder, 
Dempster & Company, Ltd. Liverpool. This is the eighth 
vessel built for this company, and is a sister ship to the Tamele 
and Onitsha. The dimensions of the Akassa are: Length, 
375 feet; beam extreme, 50 feet; depth molded to upper deck, 
25 feet 3 inches, having all the ‘tween decks and houses 8 
feet in height. She is classed 100 Ar at Lloyds, and has a 
cellular double bottom all fore and aft, with fore and after 
peak tanks for water ballast. 

The vessel is divided into seven watertight compartments 
by six transverse bulkheads, and all appliances for the rapid 
loading and discharging of cargo have received every attention, 
there being nine powerful steam winches of the builder’s own 
design, and ten derricks capable of lifting five tons each; 
provision is made on each mast for a special derrick dealing 
with 30-ton loads, while the whole of the mast arrangement 
is strengthened to lift 40 tons. 

Accommodation for 30 first class passengers, in two-berth 
Staterooms, is arranged under the bridge, with ladies’ cabins, 
lavatories, baths, etc., and second class passenger accommo- 
dation at the after end under the poop. The dining room is 
on top of the bridge and the smoking room and accommoda- 
tion for the captain and officers is on the promenade deck 
above, which extends the whole length of the bridge. The 
engineers and other officers are berthed in steel houses under 
the bridge deck at the after end. The vessel has steel decks 


Richardsons, Westgarth & Company, Ltd., Hartlepool, hav- 
ing cylinders 25 inches, 40 inches, 68 inches by 48 inches stroke, 
with three main boilers working at a pressure of 180 pounds 
per square inch, and capable of driving the vessel at a fair 
rate of speed when loaded. A Contraflo condenser is fitted, 
by which it is claimed a vacuum of 27 inches can be carried 
in sea water up to 85 degrees. 


The 1911 National Motor Boat Show will be held at 
Madison Square Garden, Feb. 21 to March 4, under. the aus- 
pices of the National Association of Engine and Boat Manu- 
facturers. The show will be open daily from 9 A. M.’to 11 
P. M., excepting Sunday. 


The Bureau of Navigation reports 127 sail and steam ves- 
sels of 14,020 gross tons built in the United States and officially 
numbered during the month of August, rgro. Of these, six 
steel steamers of 2243 gross tons were built on the Atlantic 
and Gulf coasts and five steel steamers of 8,611 gross tons on 
the Great Lakes. 


The Economy of oil fuel is shown by some comparative 
figures giving the cost of fuel used during one month on board 
seven steamers plying on the bay and rivers near San Fran- 
cisco. Figures are given for the operation of these vessels 
using first coal then oil, and the average saving in cost of fuel 
per month gained by the use of oil fuel is 47 percent. This 
exceptional gain is due partly, of course, to the high price of 
coal on the Pacific Coast. 
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PRACTICAL EXPERIENCES OF MARINE ENGINEERS. 


Incidents Relating to the Design, Care and Handling of Marine Engines, Boilers and Auxiliaries; 
Breakdowns at Sea and Repaits. 


Modification of an Ash=Hoisting Engine. 


Trouble was experienced on this vessel with the ash-hoisting 
engine, which is of the vertical tandem type with over-hung 
cranks, having cylinders 3% inches in diameter with a stroke 
of 6 inches, the diameter of the hoisting drum being 8 inches. 
For its operation the engine depended upon a D-slide con- 
trolling valve, connected to a vertical valve stem and rod, fitted 
with tappets for the proper regulation of hoist. About 2 
inches above the valve stem stuffing-box a crosshead with two 
wrist pins is secured by means of a set screw. The wrist pins, 
and hence the controlling valve, are moved by means of a 
forked guide lever, connected to a horizontal shaft, which in 
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DETAILS OF VALVE FOR ASH-HOISTING ENGINE, 


turn is operated from deck by means of a vertical shaft and 
bevel gears. Moving the crank on deck slightly to the right or 
left from its neutral position would move the valve up or 
down, and so hoist or lower the bucket. 

The reduced steam pressure behind the valve, however, was 
too great to admit of its proper operation, the operator having 
to use both hands to start the valve, thus putting considerable 
strain on the valve-operating gear. The steam ports were 
25% inches wide, and the port opening could not be controlled 
on account of the great friction between the valve and seat. 
The result was that when the valve was jerked open the port 
opening would be such that the ash bucket would shoot up the 
ventilator like a shot out of a gun, and it might as well have 
been thrown down as to have been lowered by the engine. 

Various alterations were suggested, but none were suc- 
cessful, so we took out the flat controlling valve and removed 
the false valve seat. Measurements were then taken, and a 
valve chest made from a round piece of cast iron 4 inches in 
diameter and 4% inches long. This was bored, recessed 
drilled and faced, and a small working liner with correspond- 
ing steam and exhaust ports fitted for the valve. The valve 
was made 34 inch in diameter, but still proved to admit too 


much steam to the cylinders while lowering the bucket, so we 
finally got a valve the size and shape of which is shown in 
the sketch. The operation of the hoist is now easily controlled 
and has given no further trouble. A. N. METZELAAR, 
U.S. S. Vicksburg. Chief Machinist’s Mate, U.S. N. 


Fixture for Re=Forming Magneto Cable Ends. 


A handy fixture is shown below, which the writer had occa- 
sion to use for re-forming the spark plug ends of magneto 
cables used on automobile engines. 

Magnetos with cables were bought from one company, and 
after some time a change was made in the cables, and it was 
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MAGNETO CABLE SPARK PLUG END, 


FIXTURES FOR RE-FORMING CABLE ENDS, 


found that the new cables were 1/16 inch smaller in diameter, 
and, as a result, the terminal for the spark plug end of the 
cable was too large, and scraping this piece was out of the 
question, as this would involve considerable delay, which at 
the time could not be tolerated. i 

In Fig. 1 is shown the cable end; the diameter A being, as 
before stated, 1/16 inch large. 

Fig. 2 shows the die for reducing the diameter A. This die 
was split in order to be able to place the work in it.. The 
part a@ of the die pivoted on the pins b, which are fastened 
into the half of the die marked ec; the other half was held 
by the eccentric which pivoted in a; the pin c locating this 
half of the die. : 

Fig. 3 shows the punch and Fig. 4 is a guide for the punch. 
This work was done by a boy in a small hand press and the 
piece trimmed on the end, this being caused by the redrawing 
of the metal. C. T. SCHAEFER. 


Precautions in Connection with Water Gages. 


The water gage of a steam boiler, although undoubtedly a 
great safeguard when properly used, becomes an element of 
great danger when neglected, and cases are not wanting 
where grave explosions due to shortness of water have taken 
place, when the gage glasses appeared to show good water 
level. For this reason the gages should be frequently blown 
through in order to make sure that they are clear. 
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Very often after the gage glass has been drained and blown 
through the water rises very slowly. This is especially so in 
the case where the gages have pipe connections to the top and 
bottom of the boiler. If after having made sure that all the 
cocks are clear, the water still rises slowly, the water end 
pipes should be taken off at the first opportunity. In nine cases 
out of ten it will be found that the pipe is almost choked either 
with mud or with calcareous matter. In one case a set of 
these pipes was taken off owing to the sluggish action of the 
water in the gages, and it was found that although they were 
1% inches in internal diameter, the pipes were nearly solid 
with deposit. It was impossible to get even a piece of 14-inch 
wire through the mud. It took a considerable amount of 
cleaning, probing and scraping to get them free, and there 
is no doubt that within a comparatively short space of. time 
they would have been entirely blocked, in which case the 
gage would have been not only useless but deceptive, and 
given rise to a feeling of false security. Such cases show the 
importance. of keeping water channels in a boiler completely 
free from incrustation and deposit. 


Engine=-Room Ventilators for Adjusting Engine Steam 
Distribution. 


While the steamship was on a voyage from the 
Gulf of Mexico to England, two or three loud knocks were 
heard from the intermediate-pressure cylinder, followed, be- 
fore the engine could be stopped, by a loud crash and the 
sound of escaping steam. On investigation, after stopping, it 
was found that the intermediate cylinder was utterly wrecked. 

The cover was lifted off as soon as possible. With its re- 
moval it became possible to guess fairly accurately what had 
happened. The head of one of the bolts holding the junk ring 
in place on the piston had broken off; the piston, on its up- 
stroke, had punched this bolt head into the cover, which was 
a box casting, breaking a piece right out, this broken piece of 

cast iron had fallen on top of the piston, and, as it was of 
considerable size, on the next up-stroke the cover had been 
smashed. In addition, the piston rod was bent so that the 
cylinder in question was completely out of commission, and 


APPLICATION OF VENTILATOR TO VALVE CHEST. 


the only thing to do was dismantle the gear and work with 
the other cylinder. As the ship at that time was only three 
days’ traveling from its destination it was not advisable to 
spend too much time over the repair. 

The steam distribution to the damaged cylinder was by 
means of piston valves, but as the pistons were merely blocks 
of cast iron, with no packing rings, the obvious method of 
fastening them over the cylinder ports was not feasible, as the 
small holes for the valve spindle would not pass the steam 
readily enough. The question of cutting larger holes in the 
valve pistons was discussed, and dismissed as taking too long; 
and it was decided to make a rough wooden cover for the 


International Marine Engineering 


431 


cylinder and attempt to adjust the expansion of the steam in 
the cylinders, so as to keep the pressure in the damaged cylin- 
der as near that of the atmosphere as possible. 

Just as the work was being commenced, someone discovered 
that one of the engine-room ventilators was just a little larger 
in diameter than the valve pistons in question, so it was de- 
cided to use two lengths of the ventilator to block the cylinder 
ports. This was accomplished in the following way: 

Two lengths of the ventilator were cut off, each about 6 
inches longer than one of the valve pistons, and the seam cut 
out. They were then cleared of paint with strong caustic soda. 
Two holes were drilled near the opening and 34-inch bolts 
and washers fitted. These rings were then sprung into the 
valve chest liners over the ports, so that the openings in the 
rings each coincided with a rib in the port, somewhat as shown 
in Fig. 1. To keep these thin rings in place and press them 
outward a piece of iron pipe was cut to the length between the 
top pair of 34-inch bolts and the bottom pair. Through this 
pipe a rod, screwed at each end and fitted with nuts, was 
placed. At each end between the pipe two curved iron washers 
were placed. The shape of these washers and the position 
they occupied relatively to the bolts in the thin iron rings is 
indicated in Fig. 2, which shows the lower part. The arrange- 
ment was tightened up and the steam chest cover replaced, 
and, as by this time the unnecessary gear of the damaged 
cylinder had been removed and the spindle stuffing-box 
blocked, the engine was started. The result was satisfactory. 
The steam which leaked through the extemporized packing, 
and floated up from the damaged cylinder, was deflected by a 
canvas screen into the warm upward air current at the for- 
ward end of the engine room, whence it was carried away 
without causing much inconvenience. 

The repair occupied about five hours all told and sufficed to 
carry the ship to its destination. 


Explosion of a Main Boiler. 


While on London to Melbourne, Aus- 
tralia ( a voyage which, by the way, proved to be the ves- 
sel’s last), one of the main boilers of the S. S. “ m 
exploded. The ship was supplied with two main boilers of 
the multitubular type, each having three internal furnaces, 
4 feet 6 inches diameter. The shell was cylindrical of a 
mean diameter of 15 feet 11 inches, and its length over 
all was twelve feet. All the material used in the construc- 
tion of the boiler was steel, excepting the stays and tubes, 
which were iron. The steel was manufactured at Sheffield, 
and was inspected by Lloyd’s and passed in their usual 
way. The fittings consisted of two spring safety valves, 
loaded to 80 pounds per square inch and fitted with screw 
easing gear, which could be worked from the engine room; 
two pressure gages, graduated for 130 pounds, which had 
been tested and found to indicate 7 pounds more than the 
correct pressure (I understand this variation is general 
throughout the range); stop valve; glass water gage; two 
feed checks, valves, blow-off and surface cock, and hydro- 
kineter. 

In December, 1887, a large patch was put on the center 
furnace; in June, 1888, a small patch was put on the center 
furnace, and in October, 1888, the boilers were cleaned and 
calked. In May, 1889, both the above patches were renewed 
on the furnace. In September of 1889, the combustion 
chamber of the center furnace had a patch put on the back 
plate at the bottom, and eight stays renewed. In December, 
1889, the rivets in the patches on the furnace were renewed, 
and the bottom of the boiler calked. The above were the 
first and only repairs made on the boiler since it was new, 


in 1880. 


a voyage from 
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The boiler gave way in the central furnace, at the root of 
the flange of the “Adamson” joint, that was fitted at about 
the middle of the length. A piece about % inch in diameter 
was blown out, and the plate was cracked for a length of 
one and a half inches, on each side of the hole. The ex- 
plosion was due, we found afterwards, to the fact that the 
plate had become reduced in thickness by corrosion, until 
it was no to sustain the ordinary working 
pressure. 

As soon as the explosion took place, the fire in that par- 
ticular furnace was extinguished, and it was with great dif- 
ficulty that the remaining two fires were drawn. We then 
started to make repairs in the following manner: The hole 
caused by the explosion was reamed out and a 34-inch bolt 
and patch put on temporarily. When the boiler was filled 
with water and before steam was raised, the holes in the 
plating forming the bottom of the combustion chamber of 
the center furnace gave out. These were likewise tempor- 
arily patched, and it was decided to reduce the steam pressure 
from 80 pounds to 60 pounds, and the safety being set ac- 
cordingly the vessel completed her voyage with the latter 
pressure. 

On the arrival of the vessel in port, a number of holes 
having been bored in the furnaces and combustion chambers, 
the corrosion of the boiler was found to extend over a 
limited area, the plates being reduced in thickness from 
7/16 inch to 1/16 inch at the thinnest part. The plates 
towards the bottom in the center and port combustion cham- 
bers were reduced in thickness from 7/16 inch originally to 
5/16 inch and 3/16 inch respectively. Those parts were not 
easy to get at on the water side, as there was no manhole in 
the back of the boiler through which an examination could 
be made. The drill had never before been resorted to, and 
the hammer test would not have been an altogether reliable 
one. In the opinion of those in charge, the corrosion that had 
taken place at the parts above mentioned was due to the con- 
tinued buckling and oxidation to which the plates had been 
subjected, and this was considerably augmented, and the 
pitting encouraged by the position of the feed water inlets 
on the back of the boiler. There were no internal pipes- to 
these connections, consequently any acids brought in by the 
main feed would be more active about the center combustion 
chamber and furnace, where the plates seem to have deteri- 
orated most, and this supposition was borne out by the fact 
that the patch which was put on the chamber back in the 
latter part of the previous year has wasted from 7/16 inch in 
thickness to 3/16 inch. 

The cold-water feed from the donkey engine was delivered 
in the vicinity of the corroded plates in the port chamber. 
The process usually adopted in raising steam was thus: The 
center furnace was generally fired six hours ahead of the 
others, in fact, steam was often on the boiler before the other 
fires were lighted. The straining, in consequence, must have 
been very severe. 

This explosion occurred from the defective condition of 
one of the furnaces of the boiler. The plate at the part 
that gave way was nearly corroded through. The vessel 
was temporarily disabled by the giving out of the boiler, 
but fortunately no serious result followed. It seems also 
that the boiler gave out in the bottom of the combustion 
chamber after the furnaces had been repaired. The corro- 
sion, it is said, was only local; at any rate, ship and boiler 
were found to be much out of date, and so both found their 
way to the scrap heap. 18, Wo Sy IN 


longer able 


On a recent voyage the Mauretania clipped 10 minutes 
from the westward trans-Atlantic record. 


Fixture for Machining a Square Hole in a Punch 
Press. 


Couplings with square holes through them are quite com- 
mon in automobile work, and considerable thought has been 
given to their manufacture. The writer will endeavor to de- 
scribe a fixture that has been successfully used for machining 
square holes in a punch instead of broaching them, as most 
manufacturers do. These couplings will run absolutely true if 
placed on an arbor and tested in a lathe. 

Fig. 1 shows a specimen of the work done, while Fig. 2 
shows the punch for punching the hole. This punch should be 
made with a clearance of 1/64 inch from cutting edge to depth 
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FIXTURE FOR HOLDING THE WORK. 


METHOD OF MACHINING A SQUARE HOLE. 


of cut, so that the chips will not heat up the punch, and the 
punch should have a shearing angle of 6 degrees, while the 
tool-holder shear is made to suit the press. 

In the fixture shown in Fig. 3, A is a vise for holding the 
work, pivoting on hinge a and clamped by the nut b, which 
threads on a rod end, pivoting on pin c. The dividing device 
B is held in position by pin C, which is supported by a spring 
in the piece D, to hold pin in position in the dividing device. 
The vise and dividing device are fastened on a plate F, which 
is grooved on the sides and guide by the small plates E E’, 
and its movement back and forward is controlled by the screw 
G, while H is a stop for the travel of the fixture, and is con- 
trolled by the collars J I’, which are fastened to the set screws 
J, passing through a clearance hole in H. 

The vise in the fixture could be made to carry split bush- 
mgs, so that different classes and sizes of work could be done 
at a small expense, such as the ends of cam shafts or any piece 
which might require a square hole. C. T. SCHAEFER. 


White Metal Safety Plugs. 


In a good many ocean-going passenger vessels built in 
America, it is the custom to put safety plugs in the tops 
of the boiler combustion chambers, and one disadvantage 
which this practice has is that the white metal occasion- 
ally gets blown out of the plug even when the boilers 
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are not by any means short of water. This is probably due 
to deposit on the water side of the plug, allowing the heat 
of the boiler to operate on the plug while preventing the water 
in the boiler from keeping it sufficiently cool to prevent the 
white metal from liquifying. 

A case in point may not be without interest. At the time 
of the occurrence the vessel had been at sea six or seven days, 
and when there was a three-fourths glass of water, and the 
ship was on even keel, the plug blew out. It was, of course, 
necessary to draw the boiler fires at once and to blow the 
boiler out and cool it down. When the engineers were able 
to get inside the boiler, which was two hours after the oc- 
currence, and attempted to put a new plug in, it was found 
that the brass plug could not be moved at all, as it had become 
rusted into its seating. The boiler was, of course, so hot that 
no one could stay inside for very long, so that all that could 
be done at the time was to get a suitable tap and put a screw 
thread through the plug in the hole where the white metal 
had been and to screw a 34-inch brass bolt into the hole thus 
formed, and this repair lasted until the vessel was brought 
into port, when the brass plug was drilled out and a new 
safety plug put in its place. 


Defective Valve Gear. 


While the steamship “D * was on a trip from Dublin 
(Ireland) to Liverpool there was trouble caused by the low- 
pressure valve. The engines were brought up at sea through 
the cotter coming out of the slide valve cap, owing to the 
split pin through the cotter haying broken off where it was 
opened, and, consequently, working out and allowing the 
cotter to work back. 

The valve was then left loose on the spindle, and stopped 
on the cylinder face, owing to the pressure of steam on the 
back. We took the door off, replaced the cotter and split pin, 


and proceeded on our voyage. When we got to port we re- ~ 


moved the split pin, and two pieces of steel plate were made 
duplicate with the end of the cotter. We then drilled a hole 
through the three and tapped them right through, haying one 
plate each side of the cotter fastened with a 3e-inch steel 
bolt. J, SN. 


Flame Plates. 


I have found in the course of my experience in repairing 
Babcock & Wilcox boilers, especially the larger type used on 
the armored cruisers of the United States navy, that the flame 
plates are not secured in, the center of the boilers. This is a 
mistake, as these boilers have twenty-seven elements, and 
when a flame plate is 8 feet long, and is placed in position in 
the boiler and only secured at the outside end and the opposite 
end, a length of 8 feet from the securing point is allowed to 
go without being secured. The tubes being on an incline, the 
end which is in the center of the boiler sags and moves out of 
alinement, since there is nothing to hold it in position. This 
defect is hard to detect, occurring as it does in the center of 
the boiler, and it does not need to fall out of line a great deal 
to defeat the purpose for which it was placed there. 

Because of this defect the products of combustion are al- 
lowed to pass directly to the smoke pipe instead of being con- 
sumed, and this causes the baffle plates, the boiler casings and 
the uptakes to become burned and distorted. The overheating 
of the casing at this point causes it to leak, and the cold air 
mixing with the hot gases interferes with combustion and 
increases the consumption of coal. 

To remedy this defect I have taken four steel plates, 5/16 
inch thick by 7 inches wide, and the required length, which in 
this case was long enough to take in twelve rows of 2-inch 
tubes. 
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These plates were a duplicate of the header face, except that 
the holes in the plates were enlarged to 23¢ inches diameter. 
The holes were enlarged for the following reasons, viz.: to 
allow for the natural expansion of the tubes under heat; to 
allow the removal of a broken tube and to facilitate the re- 
moval of a broken flame plate. In order to insert these plates 
it was necessary to remove the 2-inch tubes from the three 
headers in the center of the boiler to allow a man to go in 
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METHOD OF SECURING FLAME PLATES AT CENTER OF BOILER. 


and set the flame plates in line and to set the securing plates 
above described, on each’ side of the two rows of flame plates, 
in a vertical position, bolting them to each other at top, center 
and bottom, in this manner securing all the flame plates so that 
they will be held in a vertical position one above the other, 
making a perfect wall and baffle. The sketch shows the posi- 
tion of the flame plates and the securing plates in position. 
Vallejo, Cal. C. J. CoLiins, 
Chief Machinist, U. S. N. 


A Broken Shaft. 


The steamship “E * was at sea, and everything was 
running well and smoothly, when, without warning the sec- 
ond length of tunnel shafting broke across the bearing, carry- 
ing the bearing completely away. The engines by this time 
were stopped, but, owing to the way on the ship, causing the 
propeller to revolve, the after end of the shafting twisted 
round on the top of the forward part, bending the broken 
ends badly. Immediately following this, the tail shaft, pro- 
peller, and broken tunnel shafting all slipped out against the 
rudder post. We then got screw jacks, patent blocks and 
tackles on to the shaft and worked it in, we then got the ends 
together as well as could be done, and fastened bands around 
the break as strong as the material at hand would allow. We 
then proceeded dead slow until assistance arrived, coming into 
port in tow of another steamer, and when we got there we 
took out the broken shaft and had a new one put in, and 
two lengths of tunnel shafting abaft the break sent ashore 
and trued up. IS Yo SS INI 
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Saving Life at Sea. 

Certain phases of tne question of saving life at sea 
were considered in our last issue, and certain other 
phases of the same question are discussed by the same 
author this month. This discussion is confined to the 
question of the construction of the lifeboats which a 
vessel should carry and the means for lowering and 
disengaging them from the vessel while at sea. It is 
obvious, of course, that any apparatus designed to be 
used in an emergency or for the purpose of rescue 
either of a single person who has fallen overboard or 
of the entire ship’s crew and passengers, when it is 
necessary to abandon the ship, should always be in per- 
fect condition and ready for immediate use. Further, 
every device which will aid in the rapid execution of 
the few maneuvers which are necessary in the lower- 
ing of boats and safeguarding the lives of those.on 
board should be given the minutest attention. No less 
important than the mechanism of the life saving ap- 
paratus itself is the personal factor or the degree of 
proficiency with which the crew is trained to perform 
its duties in an emergency. On merchant ships dis- 
cipline is apt to appear to the eye of the casual observer 
somewhat Much of the naval 
etiquette practiced on a warship is entirely absent; but 
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this does not mean that the authority of the officers 
over the crew is any less, nor that there is any laxity 
in the prompt obedience of the crew to their superiors. 
In general, as has been proved in the comparatively few 
serious disasters on board modern passenger steam- 
ships at sea, no fault could be found with the training 
of the crew. Invariably both officers and crew display 
great coolness and bravery in times of danger. With 
the certainty, therefore, that whatever apparatus is pro- 
vided for saving life will be kept in good condition and 
properly manned, it is encouraging to see what devel- 
opments have been made in life-saving apparatus 
which tend to increase the safety of ocean travel. 

Marked improvements have been made during the 
last few years both in the design of the davits by which 
the boats are handled and in the design of the appara- 
tus by which the boats are disengaged from the falls. 
It seems somewhat strange that so many years should 
have passed and so much improvement have been made 
in the construction of both the hull and machinery of 
steamships before any material improvement or modi- 
fication was made in the davits for handling ‘ships’ 
boats. Although a most important part of the ves- 
sel’s equipment, davits have until recently been con- 
structed according to the same inconvenient and cum- 
bersome designs which prevailed in the days of sail- 
ing ships. Since the light of scientific invention has 
been turned on this problem, however, new and com- 
mon-sense methods have come into use whereby fewer 
men are needed to operate the davits and the davits 
themselves permit of swinging the boat away from the 
vessel’s side a sufficient distance so that the ship can 
have considerable heel without the boat being dashed 
against its side when lowered. It is frequently sug- 
gested that the lifeboat should be lowered by power, 
using either small steam engines or electric motors for 
this purpose. Undoubtedly this would be an advan- 
tage if adequate hand gear was also provided which 
could be depended upon in case the source of power 
was damaged, as it very probabiy might be in event of 
collision or other mishap. Devices to be used in 
emergencies, however, should be made as simple as 
possible, and no complications which might cause con- 
fusion or delay at a ‘critical moment should be toler- 
ated. 

Problems concerned with the safeguarding of life 
at sea include not only those dealing with the work of 
rescue, Once an accident has occurred, but also the pre- 
ventive measures which can be taken to minimize the 
possibility of ever having to depend upon the life-sav- 
ing appliances which are installed. Modern develop- 
ments in engineering have done much to solve this class 
of problems and the opportunities for serious accidents 
at sea are daily becoming less. Since the advent of the 
steel ship it has become possible to so sub-divide the 
huil with watertight bulkheads that, except in extreme 
cases, the vessel may be kept afloat at least until th- 
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passengers and crew have escaped, even if the hull is 
seriously damaged below the waterline by collision or 
stranding. Theoretically, almost perfect safety to the 
vessel could be gained by a sufficiently minute sub- 
division of the hull into watertight compartments ; but, 
practically, the cost of construction, the added weight 
to the hull and the breaking up of large cargo holds 
make it impossible to carry the watertight sub-division 
of a merchant vessel beyond certain limits if the vessel 
is to be a paying proposition. We believe, however, 
that present practice in this regard should be improved, 
particularly in the matter of sub-dividing the machin- 
ery space, so that a portion of the steam-generating ap- 
paratus, some of the pumps, and, if possible, part of 
the propelling machinery, can be kept intact after a col- 
lision causing. admission of water to the machinery 
space. How much depends upon this was demon- 
strated by the sinking of the White Star steamship Re- 
public. More information is also needed on the ques- 
tion of the strength of watertight bulkheads. Many 
bulkheads which to-day pass as watertight are not suffi- 
ciently strong or well braced to stand the test should 
they ever be subjected to full water pressure; and once 
a bulkhead begins to work, even if watertight in the 
beginning, leaks rapidly develop and its usefulness is 
destroyed. The adequate sub-division of a vessel by 
watertight bulkheads, and the proper design of such 
bulkheads, we believe to be highly important consid- 
erations among the precautionary measures which can 
be taken to save life at sea. 


FThe Design of Columns for Ship Work. 


We are beginning in this issue publication of an arti- 
cle which discusses very thoroughly the design of 
columns for ship work. Like almost every other part 
of a ship’s structure, the columns and struts must be 
designed to withstand certain secondary loads whose 
magnitude cannot be determined exactly. This fact 
alone complicates the design of a ship’s structure vastly 
more than that of a bridge or building, where all con- 
ditions can be carefully considered and provision made 
for them. The information on which this article is 
based is that acquired by the Bureau of Construction 
and Repair for the purpose of arranging a set of ta- 
bles showing the safe unit loads of columns having a 
wide range of length ratios and constructed of various 
materials. In stating the requirements for ship work 
column tables emphasis is laid upon the fact that ta- 
bles are preferable to formulas, because they are more 
convenient for office use, and since the formulas from 
which the tables are derived need not be simple in form, 
they can be made to agree more exactly with existing 
conditions. The tables, of course, should have a wide 
range of applicability, since the length ratios of columns 
for ship work must cover a wide range, the majority 
of them being wholly outside the range of usual 
structural engineering practice. Furthermore, they 
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should be applicable to a wide range of materials, in- 
cluding various grades of iron and steel, brasses, 
bronzes and various kinds of wood. Tables which 
meet these requirements necessarily involve a great 
deal of labor for compilation and necessitate a careful 
review of all existing experiments, formule and inves- 
tigations regarding the strength of materials under 
compression. The value of the tables will, of course, 
depend upon the thoroughness with which this work is 
carried out and the judgment used in the selection of 
the methods of calculation, as well as upon the extent 
and reliability of the data available. Recent investiga- 
tions as to the strength of columns have done a good 
deal to upset existing theories and prove the inadequacy 
of existing formule when applied to problems of 
structural engineering. When this work is carried be- 
yond the usual range of length ratios which are used 
in structural engineering, and an attempt is made to 
take account of the various complications which enter 
into ship work, it is evident that the lack of sufficient 
and comprehensive data will hamper the work. How- 
ever, the problem has been attacked with a full knowl- 
edge of its limitations, and the results, we believe, will 
prove of great value to ship designers. 


Precautions in Handling Oil Fuel. 


Certain precautions must be observed in handling oil 
fuel on board ship if accidents such as that which oc- 
curred recently on the North Dakota are to be pre- 
Apparently the accident on the North Dakota 
was due to leaky valves or leaky joints in the piping 
at a point where the temperature was high enough to 
ignite combustible gases. In view of this, it should 
be ascertained before taking oil on board that all valves 
and joints in the oil piping system are absolutely tight 
and efficient. Frequent observations should be made 
to insure that oil is not accumulating in the filling fun- 
nel. This is an indication of leaky valves, and the 
valves should be made tight at the first opportunity. 
All oil fuel tanks should be properly ventilated, an 
escape being provided for volatile gases at a safe point 
well above the deck of the ship. No oil should be 
allowed to accumulate in the bilges or on the stoke- 
hold floor plates, and a careful watch should be kept 
of the bilges to ascertain whether they contain any oil. 
Lighted material should positively be kept away from 
the bilges, and if any oil is discovered in the bilges the 
oil supply to the boilers should be shut off immediately, 
and, if coal fires are alight, they should be extinguished 
by water. If the oil in the bilge shows any signs of 
being overheated, water should be directed into the 
bilge to cool the oil and the ship’s pumps used if neces- 
sary to clear the bilge. With. reasonable care, there 
should be no danger of a fire due to oil fuel in the 
stokehold. Should a fire occur. however, prompt and 
effective measures should be taken to overcome the 
blaze. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 

Tons. Knots. i. Aug. 1. Sept. 1. 

Florida ..-- 20,000 2034 Navy Yard, New York...... 71.0 74,2 
Utah ....... 20,000 2034 New York Shipbuilding Co... 83.2 85.5 
Arkansas ... 26,000 20% New York Shipbuilding Co... 39.5 43.9 
Wyoming .. 26,000 20% Wm. Cramp & Sonsmencea 32.3 35.5 

TORPEDO-BOAT DESTROYERS. 

aulding ... 742 29% Bath Iron Works............ 93.4 98.9 
Teuptar 96000 742 29% Bath Iron Works............ 88.1 91.7 
RGIS s0000000 742 29% Newp’t News Shipbuilding Co. 97.1 99.3 
Terry ....--. 742 2914 Newp’t News Shipbuilding Co. 91.5 93.5 
Perkins .... 742 29%4 Fore River Shipbuilding Co... 92.3 93.8 
Sterrett ..... 742 29% Fore River Shipbuilding Co... 88.4 89.8 
McCall .... 742 29% .i,ew York Shipbuilding Co... 89.6 95.5 
Burrows .... 742 291%4 New York Shipbuilding Co... 87.5 92.7 
Warrington.. 742 29% Wm. Cramp & Sons Peay ate 79.5 81.4 
Mayrant .... 749 29% wm. Cramp & Sons........ 80.8 82.0 
Monaghan .. 742 29%4 Newp’t News Shipbuilding Co. 28.4 31.8 
rip pewercteter 742 29% Bath Iron Works............ 56.7 62.6 
Walke ..... 742 291%4 Fore River Shipbuilding Co... 47.6 52.8 
Ammen .... 742 2914 New York Shipbuilding Co... 56.3 65.4 
Patterson ... 442 291% Wm. Cramp & Sons........ 40.7 44.6 


SUBMARINE TORPEDO BOATS. 


Salmon .. Fore River Shipbuilding Co... 97.8 98.4 

Callerricriet- Newp’t News Shipbuilding Co. 52.2 54.4 
(CEM cocodos Union Iron Works.....:.... 60.0 62.0 
Barracuda .. Union Iron Works.......... 60.0 62.7 
Pickerel .... ANS IWkorein (COscoocoeccos000 56.8 58.1 
Skate ...... Anne Wlosramn Coosscossesomosd 56.8 58.1 
Skipjack . Fore River Shipbuilding Co... 48.6 54.0 
Sturgeon Fore River Shipbuilding Co... 46.2 52.5 
ANE coac000 Newp’t News Shipbuilding Co. 29.9 31.8 
Thrasher ... Wim. Cramp & Sons.-.°.... 7.9 10.8 


ENGINEERING SPECIALTIES. 


A New High=Grade Valve. 

Arrow bronze globe, angle and cross valves are a recent 
product placed on the market by the Star Brass Manufacturing 
Company, Boston, Mass., and this new valve is of standard 
weight, mechanically designed so as to be correct and of 


It is expressly designed to fulfil the exist- 
ing want for a low-price standard weight valve, and is not 
made for competition with the so-called “competition” type 
of valves. 


full pipe size area. 


These valves are carefully made of the best steam 
It is made in three 
styles, globe, angle and cross, with screw ends. Each valve is 
tested to 300 pounds per square inch hydrostatic pressure be- 
fore shipment. 


metal, all parts being interchangeable. 
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Multiple Strainers. 


Nearly all sources of water supply, especially for circulat- 
ing water, contain an immense amount of suspended matter, 
and while attempts are often made to remove this by placing 
a strainer around the suction pipe foot valve, this only trans- 
fers the source of trouble. The strainer soon becomes clogged 
and it is necessary to shut off the pumps while it is being 
cleaned. If the water is being used for condensers this means 
the loss of the vacuum and throwing an extra load upon the 
power equipment of the plant, and if there is no reserve 
power it means shutting down the plant. In order to get 
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around these difficulties, the Lagonda Manufacturing Company 
of Springfield, Ohio, has recently perfected a multiple strainer 
for removing impurities in feed water, circulating water, etc. 
These strainers can be installed in any position, horizontal, 
vertical or inclined. They also have the advantage that they 
are made up of different sections, which can be cleaned, one 
at a time, without interrupting the flow of water. 

The strainer consists of a cast iron body having a number 
of removable strainer baskets, the number depending upon the 
size of the line. As these baskets can be easily removed for 
cleaning without shutting down the pumps, the mesh is made 
very fine; they thus eliminate more foreign matter than any 
other type of strainer. The water enters through the inlet 
pipe, passes up to the top of the valve chamber, where it 
divides, going down through all of the baskets in multiple. 
When it is desired to clean the strainer, one of the baskets is 
drawn to the upper part of the chamber by turning the hand- 
wheel; at the same time the valve collar is forced tightly 
against the valve seat and the valve disc on the bot- 
tom of the basket seats on the valve collar. This is all done 
automatically and entirely shuts off the water supply from the 
section containing the basket to be cleaned. By means of a 
small bypass the pressure in this chamber is now relieved and 
the bolts at the top loosened and the flange cap tilted over, ex- 
posing the basket. The basket can now be taken out and 
cleaned. In replacing the basket the operations are exactly 
the reverse. The next basket can now be removed in the 
same way.and the whole strainer cleaned without shutting off 
the water. Should an obstruction rest upon the top valve col- 
lar, the basket, when raised to cleaning position, will have a 
tendency to tilt the obstruction either into the basket or out 
of the way of the valve. This is due to the fact that the 
basket travels nearly its entire distance before the lower valve 
disc comes into contact with the lower seat of the valve collar. 

The effective straining area of a Lagonda Strainer is from 
2'4 to 4 times the area of the pipe line, and in removing one 
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basket for cleaning the straining area is not reduced more 
than 30 percent; thus the pipe line is never throttled in the 
process of cleaning. In practice one of the baskets is left out 
of service, so that in case the baskets in use skould become 
clogged the clean basket can be quickly lowered into service. 

One important item concerning these strainers is that all 
of the internal parts subject to the action of water are made 
of bronze to eliminate troubles from corrosion. No leather 
or rubber washers are used. 

Lagonda multiple strainers are built in sizes from 2 inches 
to 48 inches, having two to six baskets, the number depending 
upon the size of the strainer. They are also suitable for use 
in either suction or pressure lines, and are built to stand work- 
ing pressures up to 200 pounds per square inch. 


A Ball=-Bearing Pillow Block. 


The Bantam Anti-Friction Company, Bantam, Conn., have 
on the market a type of ball-bearing pillow block which 
is designed for excessive or high speeds. The illustration 
shows the partial disarrangement of the block, with the plates 
removed, bringing to view the ball races, method of oiling and 
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the clamping arrangement of the inner spool to the shaft. The 
races are made not of so-called tool steels, but of high-grade 
close-fiber machinery steels, carefully and well converted. The 
use of this grade of steel is a point for which the manufac- 
turers have stubbornly fought for the last 12 years as being 
correct, and it is now interesting to learn that German manu- 
facturers and engineers are accepting the same views. 


The Westinghouse=-Le Blanc Condenser. 


The importance of obtaining a high vacuum with turbine 
engines has caused unusual attention to be given during the 
last few years to condensing apparatus. One development in 
this direction is illustrated herewith. It is known as the “Le 
Blanc” air pump and can be applied to an ordinary surface 
condensing plant, or in connection with a special type of jet 
condenser. i 

The principle on which this pump works is the use of a 
jet of water to remove the air from the condensers and com- 
press and eject it against atmospheric pressure. The pump 
uses water moving at high velocity. The water is mechani- 
cally divided into successive layers, which entrain large volumes 
of air between them. These layers of water can be duly re- 
garded as successive water pistons, each driving before it a 
charge of air. Referring to the section of the air pump illus- 


trated: assuming that a vacuum has been established in the 


condenser, the water will flow from the chamber A, which is 
connected to the source of injection, into the turbine wheel B, 
which is running in a vacuum. This wheel literally pairs off 
thin layers of water, which are projected downwards through 
the diffuser C, and the interstices between these layers are 
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filled with air. The pump impeller is driven by either an 
electric motor or a steam turbine on the same shaft, and 
usually there is connected to the other end of the shaft a 
centrifugal circulating pump. The impeller of the air pump is 


connected to the shaft and its rim is composed of a bronze 
ring furnished with blades. These blades are of cast bronze 
and are cast into the flanges which hold them, so that the 
completed ring is one piece of bronze. 


The Mechanigraph. 


The Mechanigraph is a machine which has just been placed 
on the market by Topping Brothers, 122 Chambers street, 
New York, which makes transparent and printable an opaque 
pencil or pen drawing at slight cost, thus enabling blue prints 
to be made from original drawings without the necessity of 
making tracings. 

The machine consists merely of a series of electrically- 
warmed rolls; a chemical bath, also electrically warmed from 
the wire that warms the rolls; a series of traveling: tapes, and 


a pair of drier rolls. The whole machine, when set up ready 
to work, occupies a floor space less than 4 feet square. The 
operation consists merely in turning on the electric current, 
warming the rolls and bath, inserting the drawing, turning the 
crank and thereby running the drawing through the rolls, 
which press the chemical fluid into the drawing as it passes 
through. On leaving the rolls the drawing is conveyed by 
the traveling tapes to a pair of drier rolls, where the surplus 
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chemical is absorbed by surfacing paper inserted between the 
rolls. The drawing, therefore, comes from the machine prac- 
tically dry, ready to be used for blue printing. 

It is claimed that the mechanigraph makes any piece of 
white paper, no matter how heavy or opaque, transparent 
enough to blue print through quickly. The drawing may be 
made either in ink or pencil, as most convenient. It is claimed 
that there is no distortion or possibility of slip anywhere in 
the machine, so that the drawings are exactly the same as 
before being subject to treatment. 

A further use of the machine is found in treating old and 
damaged tracings, which, it is claimed, may be made as good 
as new by passing through the machine. 


TECHNICAL PUBLICATIONS. 


Steamships and Their Story. By R. A. Fletcher. Size, 10 
by 7 inches. Pages, 422; illustrations, 150. London, Igr1o: 
Sedgwick & Jackson. Price, 16/— net. 


The above is a companion volume to “Sailing Ships and 
Their Story,’ which was reviewed in our issue for July. Mr. 
Fletcher has done his work well and the volume is a reliable 
reference book, dealing with a century’s progress in the marine 
world. The volume is beautifully printed and replete with 
tine illustrations, which add considerably to the value of the 
book. It does the greatest credit to the publishers. 

In a preliminary chapter, which covers 18 pages, the author 
deals with primitive experiments in propulsion. The next 
chapter covers the subject of the pioneers in steam navigation, 
where Fulton’s work is fairly extensively dealt with. In an- 
other section Mr. Fletcher has given a short account of the 
foundation and early vessels of the various important steam- 
ship companies of this country. Then follows a section on 
railway companies and their vessels, and the opening of the 
transatlantic service. A chapter which is of special interest 
is one dealing with the development of steam auxilaries. Two 
chapters are devoted to experiments with iron shipbuilding and 
its development. The first of these has an excellent account 
of the Great Britain, and the latter some notes on the 
Great Eastern. The remaining three chapters are given up 
to discussions upon the more modern craft, and deals in addi- 
tion to turbines with steam power and the navy, and the con- 
cluding chapter is upon miscellaneous vessels, in which the 
author discusses tugs, cargo boats, floating docks and eccen- 
tricities of design. 

Mr. Fletcher has spared no pains in his research, and the 
result is a standard history of the steamship, which is ex- 
tremely welcome. 


Self-Taught Mechanical Drawing and Elementarv Machine 
Design. By F. L. Sylvester, M. E., with additions by 
Erik Oberg. Size, 5 by 7% inches. Pages, 333.  Illus- 
trations, 218. New York, 1910: Norman W. Henley 
Publishing Company. Price, $2. 


A common fault with many text-books is that they are too 
advanced or theoretical to be of use to a practical mechanic, 
and when it comes to the selection of a suitable book for the 
man who has little or no knowledge of theoretical principles 
it is a difficult matter to find one which will answer his pur- 
poses. It is this lack of a suitable elementary book in mechan- 
ical drawing that has led to the publication of the work under 
review. The author has kept his aim well in view throughout 
the entire work, and it is primarily and essentially an ele- 
mentary treatise and, as such, can be heartily recommended to 
practical men who wish to gain some knowledge of mechani- 
cal drawing and the common calculations necessary for ma- 
chine design. 
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Reed’s Drawings of Marine Turbine Engines. By W. T. 
Thorn. Size, 24 by 79 inches. Plates, two. Sunderland, 
1910: Thomas Reed & Company, Ltd. Price, 3/6 net. 


Since the steam turbine has come into general use for the 
propulsion of ships, every marine engineer should become fa- 
miliar not only with the principles of operation, but with the 
design and construction and names of the various parts of 
these engines. These two sheets of drawings, which are of 
large size, show plainly the various details of a marine steam 
turbine, and an accompanying index gives the names of the 
various parts, so that they afford an excellent means of in- 
struction in the details of a steam turbine. 


Blue Book of American Shipping, rgro. 
inches. Pages, 611. Illustrations, 6. 
Penton Publishing Company. Price, $5. 


Size, 7 by 934 
Cleveland, Igro: 


As this is the fifteenth annual edition of this publication, 
it is hardly necessary to explain its main features, which are 
in general the same as in the previous editions. It contains 
the usual lists of American steam and sail vessels on the 
Atlantic and Pacific coasts, and rivers, and on the Great Lakes, 
and a list of vessels on the inland waters of Canada. The 
lists include such information as gross and net tonnage, prin- 
cipal dimensions, date of construction, name and address of 
owner or manager. There are also tables giving a list of the 
members of every important marine association or society in 
the United States, lists of the principal ship and engine build- 
ing companies, various government officials connected with 
shipping and, finally, considerable information regarding the 
nature and volume of the water-borne traffic of the Great 
Lakes. The quantity and diversity of the data contained in 
the book make it an extremely valuable and useful book of 
reference. 


Motor Control. By Andrew Olsson. Size, 5% by 734 inches. 
Pages, 23. Diagrams, 5. New York, 1910: D. Van 
Nostrand & Company. Price, 50 cents net. 

This is a brief manual comprising the first of an electrical 
series intended for use as text-books by students of the United 
States navy electrical shchools. The author has had a long 
service in the teaching corps of these schools, and is, therefore, 
enabled to present the matter in a highly practical form. The 
book deals only with the system of motor control used in 
connection with turret-turning and gun elevating, and is con- 
fined to a discussion of the Ward-Leonard system. 


Hydrographic Surveying. By Commander Stuart V. S. C. 
Messum. Size, 5% by 7% inches. Pages, 504. Figures, 
2602. Plates, 22. London, 1910: Charles Griffin & Com- 
pany, Ltd. Philadelphia, 1910: J. B. Lippincott Company. 
Price (American edition), $3.75 net. 

While most coast-surveying work is done by a fully- 
equipped surveying ship, commissioned for that purpose, 
there is still opportunity for beginners, seamen and others 
interested in the subject to make surveys of little-known parts 
of harbors and coast line, and to enable such observers to do 
this work with a fair degree of accuracy it is necessary that 
they should have a comprehensive knowledge of the use and 
limitations of the various instruments used, together with a 
complete understanding of the methods employed in such 
work. The author attempts to fill the need for a practical 
handbook for this work, and give such information as will 
enable the beginner to report intelligently and correctly to 
the proper authorities the changes that are occurring in the 
harbors, rivers, etc., and also to instruct those who are suf- 
ficiently interested to carry out original work along these 
lines. The first part of the book deals in great detail with 
all the instruments used for this work. Numerous illustra- 
tions and diagrams aid materially in explaining the text. 
The remainder of the book is divided into two parts, one of 
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which deals with projections and scales of charts and plans; 
and the other, which comprises the greater part of the work, 
with practical instruction in nautical surveying. 


Fighting Ships, 1910. By Fred T. Jane. Size, 12 by 7% 


inches. _ Pages, 525. Illustrations, about 500. London, 
1910: Sampson Low, Marston & Company, Ltd. Price, 
21s. net. 


As a valuable book of reference regarding naval matters, 
this publication is in a class by itself. No other book uses so 
many or such excellent illustrations of the various warships 
of the world, both large and small, nor gives such complete 
details regarding the design and performance of these ves- 
sels in such clear and readily accessible form. This is the 
thirteenth year of issue, and, while the previous issues have 
been amply illustrated, this year’s volume is notable in the 
number of new photographs, new plans and new silhouettes 
given, showing changes which have recently been made in ex- 
isting warships. 

Accuracy, of course, is an essential feature of such a book, 
but where the informtaion must be gathered from sources so 
diverse, and where, in general, every attempt is made to keep 
secret the details of new construction, it is no wonder that 
slight inaccuracies and discrepancies should be found. Inter- 
esting particulars are given regarding the newest ships under 
construction, particularly those of the German, British and 
South American navies. While the accuracy of these details 
cannot be vouched for, many of them, until this book ap- 
peared, were unknown to the majority of naval men. 

As usual, a few pages in the back of the volume are de- 
voted to timely articles by well-known authorities on naval 
matters, chief of which is one by Commander Hovgaard on 
the “Future Development of the Sea-going Battleship,” in 
which the importance of the submarine in future naval war- 
fare is emphasized and present battleship design is modified 
to provide protection against this method of attack. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
ID), €, 


955,163. RELEASING DEVICE. CHARLES HUNT, OF NEW 
YORK, N. Y. 

Claim 1.—A releasing device for boats, comprising a frame for 
attachment to a boat; a holding bar journaled on the frame and adapted 
to hold a member of the launching tackle; a locking-block co-operating 
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with said holding bar; a releasing lever pivoted at one end to the lock- 
ing block and its other end co-operating with said frame; and means for 
actuating said releasing lever to release the holding bar. Four claims. 


957,820. BOAT. HARVEY WEBSTER VANIMAN, OF CIN- 
‘CINNATI, OHIO. 

Claim 1.—A boat comprising a plurality of sections, each section 
being formed of sheet material bent to form a bottom and sides, and 
ends secured to the ends of the sides and bottom, angle plates con- 
necting the ends to the sides and bottom, a reinforcing bar on the 
free edge of each side, a pair of angle plates on the under face of the 
bottom of each section and longitudinally of the boat, a bar arranged 
between the angle plates and connecting the sections, bolts traversing 
the bar and the angle plates, bolts connecting the ends of the adjacent 
sections, sundry of said sections having false bottoms, air chambers 
arranged between the said false bottom and the true bottom, said sec- 
tions decreasing in size from the central to the end sections whereby to 
permit them to be arranged in nested relation, means for securing the 
sections together when so nested, and detachable handles connected 
-with sundry of the sections. Three claims. 


958,108. PROPELLER. GIUSEPPE GAYS, OF LOS ANGELES, 
CAL. 

Claim.—An improved propeller having a plurality of spiral members 
or blades, the inner portion of each of which overlaps the inner por- 
tion of each of which overlaps the inner portion of each of the others; 
said spiral members or blades having varying thrust areas or operative 
superficial dimensions and being of the same pitch, each of said 
members extending approximately through 180 degrees of a circle; the 
outer edge portions of said spiral members or blades projecting radially 
and obliquely from the axis of the propeller; and said outer edge por- 
tions overlapping respectively the thrust areas of the adjacent members 
or blades. One claim. 

958,192. DEVICE FOR DETERMINING THE METACENTRIC 
HEIGHT OF VESSELS. EDWIN TATE AND JEREMIAH MAT- 
THEWS GOODALL, OF LONDON, ENGLAND. 

Claim 1.—A device for determining the metacentric height of a 
vessel in any condition of loading, comprising a laterally movable 
beam, the length of which corresponds to the depth of the vessel and 
the weight of which represents the weight of the vessel in light condi- 
tion, said beam being marked to scale with the positions of the centers 
of the cubic capacities of the holds for stowage of cargo, etc., and the 


position of the transverse metacenter with the deadweights corresponding 
thereto, detachable weight movably suspended from said beam, and 
weights representing the deadweight carried by the vessel, side davits 
serving normally to support th beam, an intermediate davit and a lever 
carried by said intermediate davit on which said beam is adapted to be 
balanced. Three claims. 


960,479. .LIFE BOAT. JOHN 
BRITISH COLUMBIA, CANADA. ; i 

Claim 1.—In a marine vessel, the combination with the hull proper, 
of wing members disposed longitudinally and exteriorly of said hull, 
and downwardly and outwardly inclined partitions within said wing 
members to respectively divide the same into a plurality of compart- 
ments, each of said compartments having the outer wall thereof con- 
cavo-convex in contour. Two claims. 

961,095. ANCHOR. WILLIAM M. BATEMAN, OF PHILADEL- 
PHIA, AND JAY C. LEVETT, OF CHESTER, PA. 

Claim 2.—An anchor comprising a crown piece, flukes on the crown 
piece, a shank pivotally secured in the crown piece, said flukes having 


E. ALLEN, OF VANCOUVER, 


recesses in their ends, pins across said recesses, and angle floats pivot- 
ally supported on said pins. Four claims. 


961,750. HIGH-SPEED BOAT. JOHN H. BRANTH, OF NEW 
MOIR INL We 

Claim 3.—A boat comprising a hull the bottom of which is substan- 
tially horizontal in cross section and the bow of which is curved up- 
wardly, the side portions of the hull being provided with longitudinally 
ranging downwardly directed keel-fins, and means for propelling the 
boat comprising a motor mounted therein, a propeller shaft connected 
therewith and passing downwardly and backwardly through the bottom 
of the hull of the boat and provided at its rear end with a propeller, 
the opening in the bottom of the hull through which the propeller 
shaft passes being inclosed by a hood which extends upwardly and for- 
wardly to or approximately to the top of the hull. Six claims. 

962,706. SCOW. CHARLES E. FOWLER, OF SEATTLE, WASH. 

Claim 1.—A float having a cargo compartment, a door for said com- 
partment arranged to swing outwardly beneath the water, and means 


secured to said door and projecting on the opposite side of the point of 
Suite thereof for applying force to move the door outwardly. Six 
claims. 


961,459. LIFE RAFT. WILLIAM S. RAY, OF SAN FRAN- 
CISCO, CAL., ASSIGNOR TO W. S. RAY MANUFACTURING 
COMPANY, OF SAN FRANCISCO, CAL., A CORPORATION OF 
CALIFORNIA, 


Claim 1.—A life raft comprising parallel hollow cylinders each 
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formed with parallel horizontal flanges along its inner side, a dia- 
phragm extending horizontally across each of the cylinders and dividing 
the same into upper and lower compartments, said diaphragm extending 
through the inner side of the cylinder between the horizontal flanges of 
the latter, and secured to said flanges, and connections between the 
cylinders. Ten claims. 

964,147. TORPEDO. y 
STATES NAVY, ASSIGNOR, 
NATIONAL TORPEDO COMPANY, OF 
CORPORATION OF MAINE. 

Claim 1.—In a torpedo, the combination with the shell thereof, of a 
gun barrel fixed to the same adapted to fire a projectile therefrom, and 


CLELAND DAVIS, OF THE UNITED 
BY MESNE ASSIGNMENTS, TO 
NEW, YORK, N.Y, A 


means forming a fixed and rigid part of said shell adapted to exclude 
water from said barrel. Ten claims. 


964,042. DREDGE-BUCKET. WILLIAM JOHN MOORE, OF VAN- 
COUVER, BRITISH COLUMBIA, CANADA. 

Claim 1.—A dredge comprising in combination, a water-tight bucket 
pivotally connected-to the dipper arm of a dredge, a latch for securing 
the bucket against rotation on its pivots, means for holding said latch 
in a set position, and means governed by the movement of the bucket 
for releasing said holding means to permit said latch to latch the bucket 
against rotation on its pivots. Five claims. 


British patents compiled by G. F. Redfern & Company, char- 
tered patent agents and engineers, 15 South street, Finsbury, 
E. C., and 21 Southampton building, W. C., London. 


9,468. GAS PRODUCER PLANTS PREFERABLY FOR USE ON 
SHIPBOARD. A. W. WITHERS, LONDON. 

In this apparatus the water supply tank and scrubber surround the 
furnace so as to farm a unit, and there is a float for retaining the liquid 
seal during oscillation. Air passes up space g and enters vaporizer 
c at x. Here it is heated by radiation from the furnace a with water 
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from tank h, and trickling over shelves then the air and vapor pass 
down pipes d through ashpit e and furnace a, where they become a gas, 
which leaves by pipe j, entering the scrubber at water-seal j4. Here it 
is washed by jets from pipes i 71, and issues for use from pipe k. 


10,925. COMPASSES FOR PREVENTING ERRORS OF STEER- 
ING, AND INDICATING THE COURSE. L. NICHOLAS, WAL- 
THAMSTOW. 

The invention relates to a course indicator carried upon the compass 
card and moved to and set at any desired point. It is light, rigid, non- 
magnetic, accurately belanced and rests upon or about the nave of the 
card, only touching it there so that it revolves with it, but can be 
raised and turned about to any point. The object is to prevent er- 
roneous alteration of the course, a very common cause of many dis- 
asters. 

12,107. 
FRANCE. ; 

Claim.—The operation of these boats is affected if they are exposed 
to waves. The bow becomes immerged and no force tends to reinstate 
it. This invention remedies this detrimental effect by constructing the 


HYDROPLANE BOATS. W. H. FAUBER, NANTERRE, 


boat so that the surfaces of the bow form a greater longitudinal angle 
than that of the hydroplane members proper. Another feature is the 
arrangement of the hydroplane members beneath the stern, so as to 
permit the water to flow in behind the boat and counteract the pressure 
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of water on the bow. Another feature is the form of the hull at the 
bilge line to give the advantages of the rounded bilge without its dis- 
advantage when applied to hydroplanes. The bilge and sides are 
rounded, the difference from ordinary boats being that an angle is. 
formed, so that the water thrown sidewise from beneath flows clear of 
the side and air enters between the bilge and the water. 


16,255. THE CONSTRUCTION OF COMBUSTION CHAMBERS. 
OF MARINE AND OTHER BOILERS. THE NORTH EASTERN 
MARINE ENGINEERING COMPANY, LTD:, AND S. HUNTER, 
WALSEND. 

The improvements are in the wrapper plates of the chamber. The 
custom is to form the sides and top of the chamber of one plate of 
uniform thickness and the bottom of another plate of greater thickness. 
The inventors use only one wrapper plate. This is rolled with varying 
The thickest part forms the bottom of the chamber, and 
the thickness is gradually reduced to that of the sides. The single joint 
is arranged conveniently where it will be free from strains caused by 
expansion, contraction and bad circulation. 


17,388. INDICATING A SHIP’S DEVIATIONS. 
NAH AND A. K. W. RISSEL, WELLINGTON, N. Z. 

A stylus indicates upon a traveling strip the deviation of a ship from 
her course and sounds an alarm when the deviation continues for a set 
time or when a number of deviations aggregate, in time, this set period. 
The movement of the bowl round the card is used to close one or the 
other of two electric circuits that are both open when the card is in a 
central position. Each circuit, when closed, actuates a relay which com- 
pletes a secondary magnetic circuit and so causes one of two clock 
mechanisms to move the stylus across the strip of paper to one side or 
the other of a line along it! The movement of the stylus a prede- 
termined distance either way closes an alarm circuit and thus notifies a 
deviation. 


23,312. TURBINE INSTALLATION WITH TWO SHAFTS FOR 
MARINE PROPULSION. AKT. GES. BROWN, BOVERI & CIE., 
BADEN, SWITZERLAND. 

This is a two-shaft turbine installation for marine propulsion having 
partial impingment stages in which for normal power the turbines of 
each shaft work independently of those on the other shaft, while one or 
more additional stages are provided for smaller powers. These addi- 
tional stages work in series connection with a portion of the stages for 


W. H. HEN- 


normal powers, while the remaining stages are in parallel, and the cross- 
section areas for the nozzles are so chosen that they are, with series. 
connection, sufficient for the total quantity of steam, and with parallel 
connection for half the quantity of steam. Thus the total number of 
additional stages necessary for decreased outputs or powers, as well as. 
the number of manuvering of cruising devices to be actiated, are re- 
duced. 


25,781. DEVICES FOR PREVENTING OR LESSENING COL- 
LISIONS. J. C. DE NEEF, ROTTERDAM, HOLLAND. 

Claim.—The devices comprise side doors opening towards the stern 
and connected to the side by hinges and also by rods to a plunger en- 
closed in a cylinder within the ship, the rods pass through narrow 
openings in the hull of the vessel, so that in opening the doors, shock 
is avoided by the braking effect of the water which is being pressed by 
the plunger through the narrow openings. The cylinders are situated. 
transversely of the ship, while the rods are entirely within the ship 
when the doors are closed. Latches engage hooks inside the doors and 
rods connect each set of latches and are lifted by chain gearing, after 
which the doors are opened partially by spiral springs. To lock the 
doors, drawing chains are wound up on the deck by a separate winch 
for each door, the latches being first lifted up by the hooks and then 
clasped in them. 


29,661. LONG-DISTANCE SOUNDING MACHINE FOR SHIPS. 
A. CAPPELLINI. Commander in the Royal Italian Navy. 

his invention is intended to provide a sea-lead for use in selecting a 
safe steerage in dangerous waters without decreasing the speed of the 
ship; 1 is a float having a recess for containing any suitable material 
for signals, such as calcium phosphide, and to this float a conical piece 
(3) with helical wings (4) is attached. At the point of the cone is a. 
screw-threaded rod (5), and it turns in a nut (6), sliding in a guide 
forming a part of the bottom piece (2), which is so shaped as to not in- 
terfere with the operation of the screw (4) and to prevent rotation of 
piece 2. The apparatus is thrown from the ship in a case by a rocket 
or other means in the direction in which it is desired to effect sound- 
ings. On falling into the water the case opens, thus dropping the lead, 
which in its descent moves with a speed causing the screw to be rotated’ 
and unscrew the rod from the nut. Within the apparatus a graduated) 
scale is provided for setting the apparatus for a depth necessary for the 
safety of tue vessel. As soon as the rod 5 is unscrewed, piece 1 rises 
and indicates that there is the depth required. If the depth is less than 
that required and the apparatus touches bottom too soon, unscrewing of 
rod 5 stops’ prematurely, owing to interruption of the descent. The 
apparatus then remains assembled and submerged, and no signaling: 
appears at the surface. 
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Se SHALLOW DRAFT GUN BOAT. | 


Yarrow’s system of propulsion for shallow draft boats, con- 
sisting of twin screws, working in tunnels fitted with patent 
hinged flaps, by means of which the maximum efficiency of 
propulsion is obtained under all conditions of load, has been 
adopted in the construction of a new gunboat for Macao, a 
province in one of the Portuguese colonies in China. As the 


locker; the second and third compartments as provision and 
store rooms; the fourth compartment as a magazine room for 
the forward gun; the fifth compartment as the boiler room, 
the sixth as the engine room; the seventh as a magazine for 
the after gun, and the eighth and ninth as store rooms. The 
officers’ quarters are forward on the main deck and the petty 
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PHOTOGRAPH AND SECTION OF YARROW GUNBOAT FOR MACAO, 


vessel is to be used for revenue service, it must be able to 
steam in the shallowest waters which are found in that dis- 
trict. The vessel was built by Messrs. Yarrow & Company, 
of Scotstoun, Glasgow, of the following dimensions: Length, 
120 feet; beam, 20 feet; depth, 4 feet 9 inches; speed, at a 
draft of 25 inches with a load of 25 tons, 12% statute miles 
per hour. 

The hull is divided into 9 compartments by 8 watertight 
bulkheads. The forward compartment is used as a chain 


officers’ quarters are on the same deck aft. The machinery 
space and the officers’ quarters are protected by bullet-proof 
steel plates, while around the battery deck, which is also the 
berth deck for the crew, there is bullet-proof protection. The 
sectional view and photograph, shown herewith, give a good 
idea of the arrangement of the boat. It will be noted that 
the battery deck is covered by a double awning and that 
sprinklers are installed above this. As the climate in which 
this boat is to operate is very hot, this system of cooling the 
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vessel has been adopted, as it has been shown by experience 
to be very effective. 

Propulsion is by two triple-expansion, surface-condensing 
engines, operating twin screws placed in tunnels. Two rud- 
ders are fitted aft, one exactly in the center of each tunnel. 
Thus the rudders receive the full effect of the stream of 
water driven aft by the propellers and give the greatest 
maneuvering power. The maneuvering properties of the boat 
are further enhanced by the use of the Yarrow bow rudder. 
This rudder is so designed that the hand tiller can be un- 
shipped when going ahead and the rudder turned around 
against the bow of the ship, so as to be completely out of 


NEW ZEALAND RIVER STEAMER. 


An interesting type of shallow-draft passenger boat has 
been built by Messrs. Simpson, Strickland & Company, Ltd., 
Dartmouth. The hull is 91 feet long, 14 feet beam and 3 
feet 6 inches deep, built of 14-inch plating on 1% by 1% by 
Y%-inch frames 15 inches apart. Destined for shallow river 
work in New Zealand, the draft of water when fully loaded 
with cargo and passengers was only 13 inches, and, further- 
more, the vessel has to pass through some rapids, and a speed 
of 14 miles per hour was necessary. She was built in sec- 
tions, which were bolted together at Dartmouth to enable 


(Photograph copyrighted by the New Zealand Government, Tourists’ Dep’t.) 


STEAMER OHMA GOING UP THE NYAPORO RAPIDS, NEW ZEALAND. 


the water. When it is desired to go astern, the rudder can 
quickly be dropped into the water and its full effect obtained 
for maneuvering the boat. 

Steam is supplied by a Yarrow watertube boiler, working 
under forced draft on the closed stoke-hold system. The 
boiler is designed for either wood or coal fuel, and if desired 
the boiler can be operated under natural draft. Independent 
main and auxiliary feed pumps are supplied, and a feed water 
filter is installed to prevent grease getting into the boiler. Be- 
sides the usual auxiliary machinery, there is a steam capstan 
forward for working the anchor and both steam and hand 
steering gear are fitted. 

The vessel is armed with two 2!4-inch semi-automatic 
Hotchkiss guns and four %4-inch rifle bore automatic guns, so 
arranged that three can be fired simultaneously on one side. 
The vessel is lighted throughcut by electricity and carries a 
searchlight on top of the conning tower. 

After the vessel was delivered, speed trials were carried out 
Over a measured course in Kowloon Bay, Hong-Kong, where 
a speed of 13.156 miles per hour was obtained under contract 
conditions. 


The estimates for the United States naval appropriations 
during the next fiscal year will probably amount to $128,300,000 
(£25,400,000). 


the boat to be tried. The trials being entirely satisfactory the 
sections were unbolted and sent to New Zealand for final 
erection. 

In spite of the very high speed obtained on the trial of the 
boat, at certain periods of the year, the rapids have a speed 
in excess of the boat, and it was therefore arranged to have 
a strong steam winch on the forward deck with warping 
rollers over the bows, so that by means of a rope the boat 
could be warped over the rapids, the engines meanwhile go- 
ing full speed. It is a very interesting sight to see this 
maneuver, and by permission of the New Zealand Govern- 
ment we are enabled to reproduce a photograph showing this 
boat passing through the Nyaporo Rapids; the exhaust from 
the winch being very conspicuous, and the appearance of the 
smoke issuing from the funnel is a good indication of what 
is being done in the boiler room. 

The boat not only has ample room for cargo, but is fitted 
with cabin accommodation for passengers and has a large 
promenade deck covered by an awning. 

The machinery is arranged amidships and consists of two 
sets of triple expansion engines with cylinders 6 inches, 9%4 
inches and 14 inches in diameter by 7 inches stroke, the 
boiler being of the watertube type. The engines are capable 


of developing easily and continuously 250 indicated horse- . 


power collectively. 
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NOTES ON AMERICAN RIVER STEAMBOAT 
[ PRACTICE. 


{ | it BY CAPTAIN T. M. REES. 


| 


Naval architects and marine engineers who are not thor- 
oughly familiar with American river steamboat practice fre- 
' quently are at a loss to know where to obtain accurate in- 
formation regarding the size of steamboats, tow boats and 
barges commonly used for transportation on the Western 
rivers of the United States, and equally obscure are many of 
the details regarding the manner of building and handling 
these boats. The design of American river steamers is based 
largely upon experience, and the following notes are the 
result of many years’ experience in designing and building 
this type of craft. 

First as to the size of steamboats and tow boats and barges 
used in transportation on the Ohio and Mississippi Rivers; 
light-draft, steel-hull steamboats, 120 feet long, 24 feet 6 inches 


and 4 feet 9 inches aft, averaging 10 miles per hour against 
the Mississippi River current. The fuel consumption for 
twenty-four hours was 1,200 bushels of coal up-stream and 
800 bushels down-stream. The total capacity of the boat was 
900 tons. 

The engines on the boats which have been mentioned are 
of the high-pressure lever poppet valve type, with adjustable 
cut-off. 

The freight rate from Pittsburg to Cincinnati, a distance 
of 466% miles, is 8 cents per hundred pounds on heavy freight, 
and light freight according to bulk up to 15 cents per hundred 
pounds. The rate to New Orleans, a distance of 2,200 miles, 
is 35 cents per hundred pounds up to 50 cents on light freight. 

In connection with the figures for fuel consumption, it 
should be stated that the coal is not the first quality, being 
run-of-mine and slack coal. On tow boats, on long trips, the 
boats carry what fuel they can, and then have a fuel flat or 
two in tow, which are dropped off at different landings, where 


THE WILL H. ISOM, ONE OF THE LARGEST YUKON TOW BOATS. 


beam and 3 feet 6 inches depth, with cabin accommodations, 
with two engines, 10 inches diameter, 4 feet 6 inches stroke, 
will carry 60 tons of freight and 5 tons of fuel on a draft 
of 3 feet of water forward and 2 feet 6 inches aft, at a speed 
of 12 miles per hour, with a steam pressure of 170 pounds per 
square inch. A boat 125 feet long, 26 feet beam and 4 feet 6 
inches depth of hold, with engines 12 inches diameter, 5 feet 
stroke, will carry 150 tons of freight on a draft of 4 feet at 
the bow and 3 feet 6 inches at the stern, the speed being from 
12 to 13 miles per hour. A boat 145 feet long, 33 feet beam and 
4 feet 6 inches depth, with engines 15 inches diameter, 6 feet 
stroke, will carry 300 tons on a draft of 5 feet forward and 
| 3 feet 9 inches aft, the speed in this case being approximately 
that of the foregoing boats. A boat 170 feet long, 33 feet 
beam and 4 feet 6 inches depth, with engines 15 inches diam- 
eter, 6 feet stroke, traveling at a speed of from 13 to 15 miles 
per hour, will carry 90 tons of freight, drawing 27 inches of 
water on an even keel. Fully loaded, it will carry from 450 
tons to 500 tons. The draft given in the foregoing cases was 
with stores and passengers aboard, and the speed is from 
records given by the owners. 

Boats of this type are built as large as 275 feet long, 50 feet 
beam and 8 feet depth of hold. The steamer Paragon, which 
was 265 feet long, 48 feet beam and 7 feet depth of hold, with 
engines 221%4 inches diameter, 8 feet 6 inches stroke, has 
brought up the Mississippi River from New Orleans to Cairo 
1,000 tons of freight on a draft of 5 feet 3 inches forward 


they are picked up on the return trip. The passenger and 
freight boats, on the other hand, carry sufficient coal to make 
the run between the different coaling points on the river 
where coal is stored and sold. 


TOWING COAL AND FREIGHT IN BARGES. 


The following data regarding towing coal and freight in 
barges is taken largely from records supplied by the Monon- 
gahela River Consolidated Coal & Coke Company. 

The barges used on the Ohio and Mississippi Rivers and their 
tributaries may be divided into two classes, namely, the coal 
barge and the freight barge. 

Coal barges are known as gunwale barges, with a scow end. 
They are 135 feet length, 25 feet width and 8 feet depth, with 
a normal draft, when loaded to full capacity. of about 6% 
feet. The cargo capacity is 550 tons. These barges are con- 
structed chiefly of wood, the side gunwales are 6 inches and 
7 inches in thickness, and the bottom and end planking 3 
inches. The ends, or rakes, as they are called, are circular, 
extending back about 18 or 20 feet from the ends. In recent 
years steel is being adopted to a limited extent in the con- 
struction of these barges, which, of course, is very much more 
desirable than wood, and particularly so for use in a Southern 
or tropical climate. 

The cost of a wooden barge of these dimensions runs from 
$1,800 to $2.200 (£370 to £450), depending upon the character 
of material or workmanship. A steel barge of light dimen- 
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sions would run from about $5,500 to $6,000 (£1,130 to £1,230). 

In past years, freight barges have usually been built of 
wood, with “model” ends, so as to make them tow easily 
against the current. Their carrying capacity runs from 750 
tons to 1,400 tons, and the draft varies from 6% feet to 9 feet. 
They cost from $5,000 to $25,000 (£1,030 to £5,140), depending 
upon the size, character of construction, etc. The tendency 
now seems to be toward steel for this character of craft, and 
this is certainly to be recommended for Southern climates and 
where the facilities for dry-docking and repairing are not so 
good as they are at Pittsburg. The annual depreciation on a 
wooden barge is from 7% percent to Io percent of its original 
cost. The question of repairs is a very difficult one to estimate 
accurately. For instance, during the first five years a wooden 
barge does not require very many repairs. Thereafter the 
repairs become very extensvie and expensive. A fair esti- 
mate for the average repairs on a wooden coal barge during 
its normal life is about $200 (£41) a year. 

The manner of towing on the Ohio and Mississippi Rivers is 
unique. The barges are placed in front of the tow boat, the 
tow being made up in the form of a raft. Two barges are 
hitched on either side and forward of the tow boat, lapping 
over the tow boat a distance of about 4o feet or 50 feet, leay- 
ing an open space in front of the tow boat for the remaining 
length of the barges, which are hitched alongside. Then for- 
ward of these four barges and the towboat are hitched ad- 
ditional tiers of barges, usually from five to seven in width, 
and with from three to four length of barges. By means of 
ratchets and chains they are all bound closely together, form- 
ing practically one boat. 

The transportation is carried out on what is commonly 
called “rises” in the river, or, in other words, freshets. The 
tows are prepared by having the barges loaded and moored at 
Pittsburg until there is sufficient stage of water caused from 
rains ‘or melting snows, when the tows are hitched up and 
sent down the river to their destination. Since the major por- 
tion of the barges are returned empty that can be accomplished 
on a much lower stage of water than is required for carry- 
ing the loaded barges down-stream. The average current is 
usually from three to six miles per hour, depending upon the 
stage of water and the particular location on the river. 

The size of the tows handled by these tow boats varies 
greatly, depending upon the stage of the water and the par- 
ticular part of the river. For instance, an average tow from 
Pittsburg to Louisville, Ky., consists of about seventeen to 
twenty-four barges, say from 8,000 tons to 12,000 tons; while 
an average tow from Louisville, Ky., to New Orleans, on the 
Mississippi River, ranges from twenty-eight to forty-six 
barges. 

The cost of transporting coal from the mines at Pittsburg 
to Louisville, Ky., a distance of about 650 miles, including all 
expenses, maintenance, repairs of craft, etc., is about 80 cents 
(£.164) per ton of 2,000 pounds. The cost of transporting 
coal from the mines at Pittsburg to New Orleans, a distance 
of about 2,000 miles, including all expenses, maintenance, re- 
pairs of craft, etc., is about $1.80 (£37) per ton. 

There is also a cheap coal boat of 274-inch hemlock, 175 feet 
long, 26 feet wide and 10 feet deep, which carries 1,000: tons. 
These barges are only used for one or two trips and are then 
sold. They cost from $800 to $900 (£164 to £185), depending 
on the size and construction. 

The largest tow boats have taken down the river from 
Louisville to New Orleans from 54,000 tons to 56,000 tons, 
including their fuel. This does not include the weight of the 
timber in the barges. These boats will bring up the river, 
against the current, 2,500 tons to 3,500 tons of freight at a 
speed of from 4 miles to 5 miles per hour on a 6%2-foot or 7- 
foot stage of water. 

Since the bulk of freight on the Ohio and Mississippi Rivers 


is down-stream, the barges for this service, with few excep- 
tions, are not constructed with the easy rake for purposes of 
towing up-stream. ° 

The tow boats have immense rudder power. Virtually the 
tow boat is but the rudder of the tow, as it is imposible to 
steer ahead constantly, owing to the danger of navigation, and 
the boats are constantly backing and flanking and putting the 
tow into shape to pass safely the bends in the river. It may 
be said that from Pittsburg to Cincinnati the engines on the 
tow boat may be backing one-fifth of the time. It is on ac- 
count of the immense backing power of these stern-wheel 
boats that this type of steamboat has been so successful in 
inland navigation. There is no boat of any design that can 
compete with the stern-wheel boat in a river where there is 
a strong current and navigation is as hazardous as it is on the 
Ohio and Mississippi Rivers, which contain so many artificial 
obstructions, such as bridges, etc. 

The number of the crew to operate these boats depends upon 
the service. For the small boats it requires two pilots, one 
acting as captain; two engineers, one mate, one watchman, 
two firemen, one cook and three deck hands. On the large 
boats there is one captain, two pilots, two engineers, four fire- 
men, two cooks, one watchman, one mate, and from eight to 
twelve deck hands. 


TOWING ON THE YUKON RIVER, ALASKA. 


The manner of towing by barges depends upon the river 
and the amount of the traffic. On the Yukon River, Alaska, 
they tow both up-stream and down-stream, and also use a 
number of freight boats. The season is very short, commenc- 
ing in June and closing in September. The largest, and one 
of the best, tow boats on the Yukon is the steamer Will H. 
Isom, 190 feet long on the deck, 36 feet beam, 6 feet depth of 
hold, 3 feet 6 inches sheer forward, 24 inches aft, having en- 
eines’ 24 inches diameter and 8-foot stroke, with five boilers, 
40 inches diameter, 26 feet long. This boat is built of wood 
and cost $75,000 (£15,400) ; if built of steel she would have 
cost $100,000 (£20,500): Her draft is only 3 feet, to enable 
her to tow in from 3% feet to 4%4 feet of water. The engines 
are designed to work high-pressure condensing and also non- 
condensing, since they have to run in salt water. The fuel con- 
sumption is from 1,000 bushels to 1,200 bushels of coal per 
twenty-four hours. She is capable of towing up the river five 
barges with from 500 tons to 600 tons of freight in each, or, 
say, 2,500 tons in all. 

The barges are 161 feet long, 38 feet beam and 7 feet 6 
inches deep, with a'cargo box to protect the freight. They are 
strongly built, to stand the rough water, and have a good 
rake forward and aft, extending about 20 feet from the ends. 
The rake starts about 2 feet down from the top of the gun- 
wale. The scow model is used altogether. The draft, light, is 
12 inches, and they carry from 150 tons to 160 tons per foot of 
draft. The load is varied, according to the season, depending 
upon the stage of the river. 

The engines used for this service are mainly the lever-bal- 
anced high-pressure poppet valve type, with expansion joint 
side pipes, which is the simplest engine for the purpose, and it 
is designed to stand from 150 pounds to 250 pounds pressure. 
Outside of the wheel shaft, it is a very rare occurrence for 
one of these steamboats to be disabled by breakage of ma- 
chinery. The cam motion for the cut-off and the connecting 
rod for full-stroke motion on all modern boats is now taken 
from the crosshead, and thus the danger of breakage of cams 
and connections on the wheel shaft is avoided. 

Tt has sometimes been found essential on the boats used 
on very wide and shallow, swift rivers, like the Yukon, 
to place two small balanced monkey rudders aft of the 
wheel, as well as the main balanced rudders forward of the 
wheel. 
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SMALL TOW BOATS FOR USE ON THE MONONGAHELA AND 
OHIO RIVERS. 


These boats range from 125 feet long and 20 feet to 22 feet 
beam to 140 feet long, and 24 feet to-27 feet beam and 3 feet 
6 inches to 4 feet 6 inches deep, with engines ranging from 
12 inches diameter by 5-foot stroke to 16 inches diameter by 
7-foot stroke. The cost for a small boat of this type, with 
wooden hull, varies from $20,000 to $24,000 (£4,100 to £4,900), 
and for the largest from $32,000 to $35,000 (46,570 to £7,200). 
Steel-hull boats, with a cabin frame of steel and tandem com- 
pound engines, 12 by 24 inches by 6 or 7 feet stroke, cost from 
$45,000 to $65,000 (£9,250 to £13,350). Boats of this latter 
type, built by James Rees & Sons for the Vest Coal Company, 
are 135 feet long, 26 feet beam and 4 feet depth of hold, with 
engines 12 inches by 24 inches by 6-foot stroke, tandem com- 
pound, with surface condenser. The wheel is 20 feet diam- 
eter, 16 feet wide, with buckets 36 inches wide, the average 
revolutions, when towing up or down-stream, being 17 or 18, 
with 160 pounds steam pressure and 26 inches vacuum. 
They tow five barges, with a capacity aggregating about 2,500 
tons. The cost of towing is about 3%4 cents per ton, and in- 
cluding all expenses for labor and repairs, insurance to boats 
and barges, it is about 4%4 cents per ton. These boats can 
handle double the amount of tonnage, but, on account of the 
restriction of locks, that is all they are allowed to carry in a 
single tow. 

The flats used by this firm are 100 feet long, 26 feet beam 
and 8 feet deep, with an 8-foot rake at each end. The cost of 
these barges is $2,600 (£535) when built of wood, and $5,250 
(£1,080) when built of steel. The life of a wooden barge is 
about fifteen years, and the cost in repairs from $50 to $100 
(£10 to £21) per year. 

Both tow boats and barges for this service have to be ex- 
ceptionally strong, as they must contend in winter with ice 
8 inches to to inches thick. Also the machinery must be per- 
fectly reliable, since they are operated in swift currents, where 
a single mishap is liable to send the boat over a dam. 


SOME DATA ON PADDLE=WHEEL STEAMERS. 


BY CLAUDE A. ANDERSON, S. B. 


~s 


The information to be found on paddle wheels and the 
performances of paddle-wheel steamers is exceedingly meagre, 
and what there is rarely has the value of being up-to-date. 
Having need of more data than could be found in the best 
text books on naval architecture, the writer collected and com- 
piled for his own use’from every source reliable and possible 
to him what would give an idea of the best marine practice, 
both foreign and American. The table of figures accompany- 
ing this article contains the more complete results found. 

As is well known by those who have sought information 
on the subject, the figures reported are notoriously often far 
from being actual. And it is with this knowledge that a great 
part of the data is presented—the writer not being responsible 
for errors due to false reports. Where variations have been 
noted for the same dimension, the one more apparently cor- 
rect has been chosen; and where actual results have been 
given or the figures known to be correct through personal 
knowledge, an.asterik has been placed opposite the name of 
boat under the heading “test.” Most likely, however, the other 
figures are not in error to so great an extent but that they 
possess some value. 

The boats chosen are selected as a representative lot, vary- 
ing in size from the smallest to the largest in use, from the 
river and harbor excursion steamer to the Channel and the 
Lake night boats; and in nationality from the American to 
the English, French and Belgian. 
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The Commonwealth is the largest and latest addition to the 
Fall River line. 

The Priscilla and the Puritan, of the same line, are also in 
the Long Island Sound service. 

The City of Cleveland is the latest passenger boat of the 
D. and C. line, plying the waters of Lake Erie. 

The Providence, also a Fall River line boat, runs between 
New York and Providence. 

The C. W. Morse is in the Hudson river night service, be- 
tween New York and Albany. ay 

Hendrick Hudson is in the day line service between New 
York and Albany. 

The City of Erie is the largest of the passenger steamers, 
making nightly trips between Cleveland and Buffalo. 

The New York, burned to the water’s edge in October, 1908, 
was also of the Hudson River Day line. 

The Tashmoo is a fast excursion steamer, making daily 
trips on the Detroit and St. Clair rivers. 

The Jamestown was built at the time of the Ter-Centennial, 
to carry passengers between Washington, D. C., and Norfolk, 
Va. 

The Middlesex and the Maryland are Southern river and 
harbor steamers. 

The Nantasket, Old Colony and South Shore are three of 
the excursion steamers making hourly trips between Boston 
and Nantasket Beach. 

The Isle of Arran, built by T. B. Seath & Company, of 
Rutherglen, carries passengers on the waters of the Clyde. 

The French steamers comprise a group of Channel steamers 
built by French shipbuilders and owned by the Northern Rail- 
way Company of France. 

The Paris is a notable example of passenger steamer, built 
by A. & J. Inglis, of Glasgow. 

The Marie Henriette is a passenger steamer for Channel 
service, belonging to the Belgian Government, and a product 
of the Cockerill Company. : 

The Prince Rupert is a Denny production for the English 
Channel service, but afterward transferred to Canada, where 
she now runs regularly between Yarmouth, N. S., and Digby. 

Ville de Douvres, built by the Cockerill Company for the 
Belgian postal service between Ostend and Dover, was one of 
the foremost examples of her type at the time of her debut. 

The Mary Powell, while not a feathering paddle steamer, 
is, nevertheless, included in the list as a boat possessing re- 
markable qualities as to hull, speed and general performance. 

The City of Alpena, with her sistership, City of Mackinac, 
is a Lake boat from the design of Mr. Frank Kirby, and fol- 
lows a course between Toledo, Ohio, and Mackinac Island. 

The last example given is one of thirty boats built to the 
order of the London County Council for passenger trade on 
the Thames. Some of these boats were built by Thormycroft, 
but the one here given, and the fastest of the group, was built 
by Napier & Miller. Essentially river steamers, they have 
seaworthy qualities and are exceptionally interesting because 
of the small diameter of their wheels and the high number of 
revolutions. 

As to results and purposes, the table speaks for itself in 
making comparisons between representative boats of different 
designers; but a few explanatory notes should be made re- 
garding certain of the results: 

(A) The peripheral speed in each case is figured on the 
diameter at the centers of gudgeons, and the slip is figured 
on the same circle. 

(B) In the cases of the Priscilla, Puritan, City of Cleve- 
land, Providence, C. W. Morse, Jamestown, Maryland, Isle 
of Arran, Paris and Marie Henriette the exact figure for the 
diameter to the centers of gudgeons could not be obtained, so 
was figured to be smaller than the diameter over buckets by 
42% percent the double width of one bucket, 
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(C) The block coefficient of the City of Alpena is figured 
for 9 feet 234 inches, the designed draft. 
IDHAG® 
IE S33'000 
is figured on knots—a figure which does not appear in the table. 

For the Commonwealth, this coefficient is figured on a dis- 
placement of 5,430 tons corresponding to 13 feet %4 inch the 
measured draft on trial. 

The displacement used in figuring the Admiralty coefficient 
for the Priscilla is 4,550 tons, she being presumably on light 
draft when she made 87% miles in three hours and fifty-seven 
minutes on 23.6 revolutions per minute and 9,000 horsepower. 

For a coefficient expressing the relation between the work 
done on the water by the paddle and the horsepower developed 
at the engine, the quest has settled back to the expression 
given in some of the works on marine engineering, viz., 

AR®> DD? N 


(D) The Admiralty coefficient 


Kk = —_—______—_—, in which 4 is the area of one bucket 
I. H. P. X 33.000 
in square feet; R, the revolutions per minute; D, the diameter 
to centers of gudgeons or effort; and N, the number of 
buckets in one wheel. Of the different expressions suggested, 
invented, and appropriated from authorities for this coefficient, 
the one here given brings results of the least percent variation 
between the extreme cases. And so it has been chosen for the 
table. 

‘The last column of results gives the relation existing be- 
tween the aggregate paddle area of the two wheels and the 
cubic number of the hull, taking the length between perpendi- 
culars, the beam and the draft, as the component parts of that 
number, the A and the N in the denominator representing area 
of one float and number of floats in one wheel respectively. 
Where the load and light drafts are both given, the mean is 
used in this expression. 

A glancing survey of the table is sufficient to show that 
there is certainly a great difference of practice in the design 
of paddle wheels, but it is the opinion of the writer that not 
all the examples presented should be given the same measure 
of respect. It is a matter of experience that many wheels 
built have been designed in ignorance of that which would 
produce best results, some being admitted failures, while 
others, apparently successful, do not stand the test of close 
analysis, leaving a doubt as to what they might not have done 
by certain alterations. Such, for instance, is the gase of the 
Ville de Douvres, whose paddle area is excessive, and the 
width of whose paddles is about 5 inches in excess, as was 
‘pointed out by former Chief Engineer of the United States 
Navy Isherwood, in his comments on the trial of that boat. 

It is not the object of this article -to go into a detailed 
analysis of the figures in the table, but rather to merely 
present the evidence in the case, leaving the reader to be his 
own judge as to the examples most worthy to be followed. 
Yet; in a general way, there are several observations which, it 
may not be entirely valueless to note, viz., (4) That the re- 
lation existing between displacement, speed and horsepower 
is practically the same for the small boat and the large 
steamer alike. 

(B) That the figures would indicate that no well-designed 
wheel should contain more than one bucket for each two feet 
of diameter to the centers of gudgeons. All the large wheels 
follow out this practice, but most of the smaller ones show a 
tendency to increase the ratio; and to their own loss in ef- 
ficiency, for with the exception of the Prince Rupert, they all 
make a showing inferior to the large wheels. It may be the 
contention of the designers of smaller wheels that one bucket 
for each two feet of diameter will not give sufficient bucket 
area in the water to transmit the horsepower; yet this boat 
(Prince Rupert), with only seven buckets on a diameter of 
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14 feet 3 inches, is often called upon to meet the severest con- 
ditions to wheels and machinery in her rough passage across 
the Bay of Fundy, and is most successful. Each bucket is, of 
course, made sufficiently large to give the proper immersed 
paddle area. A lesser number of buckets and a correspond- 
ingly greater area in each bucket might have produced far 
better results in the other small wheels than the table shows. 

It may not be redundant also to remark that where a less 
number of buckets is used, just that much weight and cost is 
saved, to say nothing of the friction reduced by the elimina- 
tion of one or more sets of moving arms, rods and pins in 
their bearings, and the curtailment of their resistance through 
the water. 

(C) That from the table and from other miscellaneous in- 
formation not given in the table, seven is conceded to be the 
smallest number of buckets practicable on a wheel for pro- 
pulsion. Continuing in the observation of the preceding para- 
graph, this number would limit the diameter to centers of 
effort of buckets at 14 feet, which really seems to be the 
minimum limit for a wheel. Many wheels have, however, 
been built with a smaller diameter for reasons, such as of 
securing greater deck room or of reducing the weight over- 
hung from side of ship, for mere appearance’ sake and from 
absolute necessity, which wheels, of course, would not be 
expected to show such efficiencies as those designed with 
no limitations on size, and purely for efficiency. 

(2) That the stroke of engine should not exceed 7/16 the 
diameter of wheels to centers of efforts. 

The paddle wheel as a means of propulsion is one which 
undoubtedly will not for some time be entirely displaced by 
the screw, hydraulic jet or other means yet to be devised, and 
in view of the dearth of reliable data at hand relative to 
design and performance, it would seem not an unprofitable 
undertaking at one or more of our model tanks to make a 
series of experiments on such wheels. Certain firms have 
made tank investigations more or less extensive for their 
own benefit, and it will be recalled that in 1836 the French 
naval marine fitted up two war vessels, counterparts as to 
hull, boilers and: engines, the one with radial wheels, the other 
with feathering, maintaining practically the same diameters, to 
ascertain by direct trial their comparative efficiencies. Various 
runs were made with the boats side by side, but separated suf- 
ficiently so that neither would have influence on the other. 
The outcome of these trials demonstrated the radial wheels to 
be 23% percent more efficient economically than the feather- 
ing, but because of the incompleteness of the investigation 
and the fact that the aggregate paddle area of the radial wheel 
was two and one-half times more than the feathering, the 
results were not exactly what might be called satisfying; and 
at this date, especially when paddle-wheel design is more of a 
science, the results are held to be rather crude. 

. For a model tank investigation, the following subjects might 
be presented as a suggestive list: 

1. With a wheel of fixed diameter to center of effort and 
the revolutions of engine constant, the effect on the speed of 
boat by each addition of one bucket to the wheel, beginning 
with seven and ending, say, with as many as there are feet 
in the diameter. 

2. With the diameter to centers of effort fixed and the 
speed of boat kept constant, the effect on the horsepower and 
the revolutions by each addition of one bucket to the wheel, 
beginning with seven and ending with the same number as in 
No. 1 above. 

The subjects 1 and 2 may seem to duplicate each other in 
the conclusions to be arrived at, for with one set of experi- 
ments tabulated the other set might be obtained approxi- 
mately, but for the sake of satisfaction and of check, the in- 
vestigation of the second set can hardly be considered super- 
fluous and might prove highly valuable. 
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DATA ON PADDLE WHEEL STEAMERS. 
Date Name. Test. Gross Beam of Beam Over Depth at 
Tons ©. A. L. Ib, 13, 12 Hull. Guards. Side Draft 
a 7 7 " ’ wr , wt / wt 13’ 0” light. 
1908 | Commonwealth............ * 5,980 455’ 2 437’ 11 65’ 0 96” 0 22a 15’ 0” load. 
iy “A 7 
AG | WaAAIococaosqonpesnce! © 5.398 | 440° 6” | 423° 67” br (6 | 92 ov | aa ev | 12 07 light. 
1888 } Puritan.......... Bb 4,593 410’ 0” 403’ 6” LPP Gv 910% PS UES Oe del Se GR nS OOO ADEOOE 
1908 | City of Cleveland. * 4,568 404’ 0” 392’ 0” GO (We 92’ 6” DPA EON en onbone OLOOCOUDBOUE 
1904 } Providence..... Se 4,365 3974 OM 378’ 6’ at waterline. iy (WY 88’ 0” PAO NV 1 2 0, 
1902 | C. W. Morse..... * 4,307 430’ 0” 410’ 0” 60! 6” 90’ 0” 145624 (Yi WY 
1906 | Hendrick Hudson. = 2,847 390’ 0” 380’ 0” 45%) 0” O27 O24 14 ee 4 24 Sa 0S 
1901 | City of Erie.. * 2,498 324’ 0” 314’ 0” on keel. 44’ 0” CU LP 18’ 0” |10.29/ average. 
1887 | New York. * 1,974 SY (Kl 330’ 0” on waterline. 40’ 0” 74’ 0” OP BH 6’ 0” top of keel. 
1901 | Tashmoo.... 5 * 1,344 308’ 0” 300’ 0” on keel. CH (WH 69 =O” IBY (|) BAY average. 
1906 ee amestownestereciil els trees * 1,337 2627077 250’ 0” 38’ 0” CRY (YW? (4 a Ged 8 6” average. 
1O0DI Middlesea -eeenc.. \avema|awas Ml wes sncets 2077 0” | 200° 0” 36’ 0” 59 0” 12” 3” ey Hee 
19028) eMarvland seeeerirt-iiiiiet a 89 1ten leer sears 180’ 0” 34’ 0” 55” 6/4 1? 4’ 10” average. 
1902 | Nantasket.. : * 739 OS MAUL Hil buapytaterleysetecstos Giettelels BYP TEV I pies Bic tall IN Seer ae WY BY 
1904 | Old Colony. * 741 192’ 0” 183’ 6” BY (W 58” 0” 11’ 10” OY BY 
1906 | South Shore.. * 874 205’ 6” 200’ 0” By? (W 56’ 0” 1:24 O24 WY GP 
1893 | Isle of Arran. Fc 210 Bae Oi ae oiiscetta scrote 24’ 0” CY UTIL ITEN Oe oh ortern al itoaracoacgGdunocadee 
1898 | French Steamers oo lf 8 LEAD Ih gosoaoge 338’ = (0’” 34’ 9” 68’ 38” IG BY 9’ 03” 
1897 | Paris.. on 292 a Let RRR eran a \stopre neds 36! 10” 65’ 0” 1G Ou Lae Acton te telofetaa ee ternrate 
1894 | Marie Henriette * Sy Teo CU all SS pgaondonacdooedeooe 387 0! Ue Us (7 8” 114” 
1894 | Prince Rupert.. ao * OYA2= (I oe nsageoaqooueaneddon ||) dsa000g6- ||, sooboRbdo al WmdaoodonS (2 (YP 
1890 | Ville de Douvres........... 6G mine 8 ZO unl anvsrrs cise YAO (HH Oh (V2 Bene obon 150) 16/2 9’ 03/” mean. 
1867 | Mary Powell... ei 300° 0” | 286 0” 3474” GAM OV AM lin ioes eke 6 0” 
1893 | City of aie: ae Bra ene Arai EY (We? 266’ 0” SOO 68’ 0” 15% 0” S11” 
1905 | London County CORTE Us cal ecioen | PRR Ran | HERO a 130’ 0” EY" GA Cobankae Po WF 2 94/7 
Speed Area Width + Dip 
Date. Name. Test. Displacement. I. H. in Size of Buckets. of Length of 
Miles Buckets. Buckets. Bucket 
: Square Feet. 
1908 | Commonwealth............ x ae Hat 12,000 max.| 23.09 max. | 14” 6” x 5’ 0” 72.5 S45 Mee [Mea eects 
‘ Faia 
18931 |iPriscillayeeeenes eer une Boa0 heal: 9,000 max.| 22.09 max.| 147 0” x 5’ 0” 70. ERE |) Ben pea 
TEES |) JAMEL 6 ov pn opaddede on ve Srl lana suckeeteveoToteieveretoverct sere 7,700 max.} 21.625 KY Ose bY 70. BOOS mRS | | aamtetty rare, 
1908 | City of CIS EG 23's see ESlod|' omocrtin oboobe ce bettered 6,622 21. ike WPs C2 GV 63. VALET TW ko see 
1904 | Providence.. eFta | Maia rcraestorepeterateconie reser ereys 5,500 1 OPemay, IBY WA se c¥ 52. AGI learn Wee acenne 
1902 | C.W. Morse... * 3,300 4,500 19.6 av 12’ uth x Oh ef) (?) §8.3 Se Yeh ee Cab acetees 
1906 | Hendrick Hudson. spo d\Leeaaedideaa cae oteneen 5,000 PPA. 16’ x 66. OX AT al ae. Ga nen 
1901 | City of Erie.. AoGeso\00 * 2,233 6,472 21.76 12’ o” x re WZ 48. .333 14” 
TSS 7a RNewaAVOrkyeeeet eects * 1,240 2,650 ay. 20.59 Wy GV se By Elv 41.65 .266 13% 
19015 | Rashmooteerereeeeneecice * 1,224 3,400 21.70 WY (Woe By WY 45. .312 124 
19065) yamestowneenere ence IES |e dencihiticieeiereins eieievatnesta © 2,000 18.79 OP OY x 36” 27. opi het! 9 Ie aan 
19025 | aViddlesexteeeerriie erie limmae 725 light. 920 Teall 1,300 16. light GY WY se 36” 25.5 .353 8” load 
19020 Marylandiememerrrn hirer gc) il) “Gadooebadboacaboco cen almmedeotans 15. LB? se 36” 2205 400 Mag Means 
19025 | @Nantasketeerereneienrier EA wage cepoospapeanapas 1,100 15% 8’ 113/x 324/” 24.35 3801 20” 
19049|ROldiColonyaesse enon LJ ioaaioncrodeDnerehono 1,000 16%, ay Siam oaex 33” 24.1 .314 26” 
190GRIRSouthtShoremvee eerie * 630 At 5’ 6” draft. 1,100 14.9 9a Ouaex 363” 28.9 .320 16” about 
1893 | Isle of Arran.. i Poet hatacitam han tanisin ase 1,300 16.5 OP GY sx 34” 26.9 POA iN Ie emecety ne 
1898 | French Steamers.. Sc. JIE ooR AOS OMe tet o cc 7,000 24.8 WP iW se CO BY 59.9 LIA Ih eee con 
IES |. tbe Booing dooomaduo a0. cand ant ll itototesovospanetouae 2,200 18.42 WV Qese CO (WH 46. EB4AB NILE Srrstrsccces 
1894 | Marie Henriette........... * 1,525 8,134 25.5 by OY se CV CW 65. 2289) jl Ween 
1894 | Prince Rupert............. MGW TL rosie pisteyeeia sin eaiet cree 2,609 20. IBY MWY xe BY We 51.9 271 14” 
1890 | Ville de Douvres........... * 1,090 2,982 19.7 WW OY x gO Ce 43 .33 433 17” 
1861 | Mary Powell.............. * 800 about. 1,560 19.83 10? 6% x 17.7” 15.5 KS] ‘ceonponc 
1893 | City of Alpena.. ae * 1,712 2,398 16.991 i” Ose 8 OH 35. Oo (ed 
1905 | London County Council ea Mae eect aaa ne 360 LET aa |e ere sree, tye nits 1 Osean | avers totes ges | ee are ee 
Area No. of Peripheral 
Below No. Diameter to Buckets + Distance Peripheral 
Date Name. Test. Center of Ce ter of Diameter to Between R. P. M Speed. Slip. 
of Buckets Pressure. Cer ter Buckets. 
Effort Pressure. 
Percent. 
1908 OHNE EE ee * 425 12 267 9” 450 7.01 29.77 2,502 18.75 
1893 | Priscilla... 60:0 TM eae serpisis 13 30’ 9” 423 7.43 23.6 max 2,280 14.75 
1888 | Puritan.. hod Gandall os REM bona etat 13 30’ 9” 423 7.43 22.8 2,208 15.75 
1908 | City of Cleveland. POU On Ob Ewe ence 11 /25.2/ about. 437 7.20 29. 2,296 19.5 
1904 | Providence.. Betcraccctod|| chal Meeoutanete 12 |26.1’ about. .460 OCH ee SoeGars ay GonoUEBe il nteanoeaa 
1902 | C. W. Morse... Hosamodooodeas EJP rong deere 12 |26.1’ about -460 6.84 PAL 6 2,216 2202 
1906 | Hendrick Hudson.......... Hae || Pootaconas 9 20’ 6” 438 Uollt/ 40. 2,580 24.95 
1901 | City of Erie............... * 417 11 DY OY -438 7.20 83.25 2,628 Mle 
1887a | BNewaYOrkeeeer cient * 425 12 Ye (We ~445 7.06 26.63 2,259 19.79 
1901) |) Dashmoow.. --:- - + oe * 445 9 iby 471 6.67 40.08 2,403 20.5 
1906 | Jamestown................ Ea IhA tates 9 |14.7’ -612 5.14 53.13 2,458 32.7 
19023 |lbMiddlesexia3.. | Saceemeilatieeie «Genovese 9 iP oe 683 4.61 45. 1,862 24.34 
T9028 PMaryland eee eenenaet Pill Walmart trist 12 NG? OY 128 ARSON itera eh A Ay vee | aaa SI 
19028 BNantasketeeeeee Creer rere * 462 10 20% 23 .496 6.35 28. 1,776 25.56 
TEMES 1) OLA conssodosodoud| & || mbesocude 9 ey? oye .524 6 00 35). 1,890 25.5 
1906 | South Shore............... * 480 10 EP ake 553 5.69 Bil, 1,764 25.65 
1893 | Isle of Arran.............. Hotel lta ede 8 14’ 10” about 539 5.84 46. 2,145 32.2 
1898 | French Steamers.. a8 Hall. Pon Bee doce 9 19’ 473 6.64 52. 3,104 29.8 
1897 | Paris.. Bond o4| hae ED Bane 8 }17.6’ 455 6.92 32) 1,772 8.6 
1894 | Marie Henriette. . awe at | A one 9 \18.65’ 482 6.52 52.8 3,096 27.4 
1894 | Prince Rupert.. Bouna.cda\ hats 45 7 iV | eye 491 6.40 43. 1,925 8.6 
ea Ville de Douvres........... ; * -423 9 a oe ap 470 6.70 36.82 2,217 21.78 
| jameter over 
1897 MaryaAPowelleneteieieereriete| Ch H “Goooosdo 26 nua, ~~ «|| o9e90000 |] coudsg00 PY TS HERON Mp QeneOoee. Niamodacodes 
1893 | City of Alpena... es 44 10 Dy (WW 455 7.11 28.5 2.026 26.2 
1905 | London County Council. . lg see taper 7 84 6/Z 824 3.82 69.8 1,864 33-4 
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DATA ON PADDLE WHEEL STEAMERS—Continued. 


| | Stroke + Th, 181,72, || * ; Block stp: LX BXD 
Date. | Name. Test. Stroke. Diameter Piston Grate Draft. Co- | = 
to Center of Speed. | Surface. G.S efficient. | I. H.P 2AN 
Pressure. | 
1908 | Commonwealth............ * 9” 6” .855 566’ | 937. WEA I) booed gous ' 209 1,110 193.6 
H . 622 load 
18935) PPriscillaseeeere eer eee * iby @” 358 519’ max. 850. 10/59) (Wouter .597 216 1,170 152.5 
y 0” 2925 AGN 
1888 | Puritan.. dop.caaal|(s 14" 0” “456 oe 850. O08 || Well || coosso || cosdes UPBE. IV] Sooade 
1908 | City of Cleveland. e08 * Sae0” .317 AGA Bl raya boeeeci ere im (Mane brR te) 1 1,241 
1904 | Providence.. Perea cool be uc 9” 0” $845 cr Te ye 532.8 LOB il eee EF Sen ata ee eC | eae 
1902 | C. W. Morse. . 0500 * 12’. 0” 46 648” 320. 14.05 1,650 
1906 | Hendrick Hudson.. go0|| | on Lp 0” 848 SOO ub ipl eccrsiectre span peters eae | 1,985 
10011) (Cityfof tic fy eee eee ce i ae aie oe 252. 25.68 | 1,447 
WAVE || NGG? WOR Goo pscqcocacezel| © 24024 -445 640 228 . 11.58 | 2,120 
19018 Eashmooseneer eerie * G2 024 .3145 481 294. 11.56 1,618 
1906 | Jamestown................ * 5’ 6 .374 584 244, 8.2 1,754 
19025 Mid dl esex serra eee | ns LW? .531 630 130. 10. 1,111 
1902 Maryland eee ee een ene | nee 97024 5545) eel ee 9 1ihartra Penne ber oudiiatt eames i Ine oo ce ntatls acces 
1902RBNantasketeeneee erent * wy OY | -446 OE Ro i eee RR Ie IS SY | Natural 1,210 
IS || Ol Caley, o5d00000cec00e * GY (KY -466 GO Edel | eee yearend | oneaieeh faasne Natural 1 425 
1 9068|ESouthtShorese eee eerie * SY OQ?  | .442 496 112. 10.7 Naturla 1,260 
18935 @islejoteArransee meee een cee | mee 5¢ 0” 337 460 130. TOKOE. | Ua Aree 1,590 
1898 | French Steamers.. Baa Snal as T 4.58” .388 768 516. 13.55 Forced 2,250 
1897 | Paris.. Aeeeeeenile vee dan One -400 448 140. 15.7 Forced 888 
1894 | Marie Henriette. * i Qe .375 740 465. 17.46 Forced 2,075 
1894 | Prince Rupert.. pooooal, » & WY Ov 421 Ey ireartea Marne betth en (Moreen aaa banaue ol 6 3 970 
1890 | Ville de Douvres...........) * | Y OY .313 442 235 .5 12:67 Forced 1,391 
Tey || Meyer cccoososacsos 2} WP C2 | sogcoas |} vovsoee 156. LO TN, Re eran ned ab, eee an eer 
1893) City of] Alpenay beens eyes Na Cte res || ae 160. 14.99 | Forced 1,167 
1905 | London County Council....) .. | 3 0” 853 419 2D 14.4 WWomesal ff oaaeso Metictcts 1,231 
3. It has been assumed in subjects 1 and 2 that the size of Besrone Hee 
paddles have been kept all alike. For the third series of ex- Piston speed... Fe Ee ee raat Genes temen ac 576 
periments let 1 and 2 be repeated, only with this change, that P™t-- spay eos Netnen 
the aggregate paddle area shall be kept constant. Having KP O70 
decided on the proper area of paddle surface for a certain IE X< 13) XK ID 
boat, this series ought to give thé proper distribution of that = 104.8 
area over the most efficient number of paddles. 2AN 


4. With the same fixed diameter as in 1 and 2, say, and a 


given number of buckets, the effect of increasing the immer- 


sion of upper edge of bucket from zero to the width of 
bucket. 

5. Having tabulated all the above results and plotted the 
curves corresponding; and possessing the information thus 
obtained of the proper number and size of buckets for that 
diameter of wheel to produce the highest efficiency, to com- 
pare this wheel with either a larger or a smaller one, the 
second wheel to be of a design embodying what, in these pre- 
ceding subjects, has been shown to produce as near the per- 
fect wheel as possible. This experiment would aim to show 
the relative benefits to be derived from the large wheel at a 
lesser number of revolutions and the smaller one at a higher 
number of turns. 

The object of these tests would be, in short, to seek to 
standardize the paddle wheel; to make it possible for the 
engineer, confronted with a new proposition, to be able al- 
most immediately to settle on the principal sizes of his wheel, 
and, having made this decision, to be able to rest reasonably 
assured that his efforts will not meet with anything other 
than approved success. 

The following data regarding the Bay State of the Eastern 
Steamship Company is also available: 


Date.. 1895 

Gross tons.. 2,211 

Length over ‘all. . 292 ft. 
ene Does perpendiculars. 281 ft. 3 ins 
Beam. : 42 ft. lin 
Beam over guards.. 72 ft. 
Depth at side.. 15 ft. 6 ins 
Draft, about.. sanaidaitustyetenle Stor ape en eens acatt 
Indicated horsepower. . 1,000 

Speed in miles Pe hour. 13.8 

Size of buckets. . ti 10 ft. 8ins by 3 ft. 6 ins 
Area of buckets.. 37.3 
Width + length™ ‘of buckets. . .337 
Dip of buckets. . Poe Goa on ou Bae 14 ins. 
Area below center of effort.. Perch Hab o MO 45 
Number7of buckets... 11 
Diameter to center of ‘pressure. . 22 ft. 62 ins 
Number’of buckets’-+ diameter to center of. pressure .488 
Peripheral distance between a Puck Se 6.42 
Revolutions per minute. ASG BATHE ea 24 
Peripheral speed... avelev ele wanetle eee Eee 1,697 


In the Bay State is found an example of the old-style radial 
wheels displaced for the feathering wheels. The old wheels 
were 35 feet 8 inches diameter over the floats and turned 16 
revolutions per minute on the average. The new wheels, 22 
feet 634 inches diameter, to center line of gudgeons turned 
twenty revolutions on the average, but with only 40 pounds gage 
pressure on the boiler against 45 pounds with the radial wheels. 
No trial trip to determine the performance of the engine with 
the new wheels has ever been made, but it was observed on 
the first trip out (trial trip so-called) that she made the dis- 
tance from Boston Light to the lightship (6 miles) in twenty- 
six minutes at 24 revolutions per minute. Upon this data the 
foregoing figures are based. The horsepower is an approxima- 
tion based upon what is done under ordinary running condi- 
tions. It will be understood that the higher speed is not at- 
tempted with the new wheels, the distance from Boston to 
Portland, Me. (97 miles), being run in the same average time 
(934 hours) as before. The change in these wheels was made 
during the winter 1909-1910, and the design is that of the 
eminent naval architect Stevenson Taylor. 


The Gebriider Sachenberg Aktiengesellschaft, Rosslau, 
have built for the Venezuelan Republic the shallow draft 
stern-wheel steamer Josefina. This is a steel hull boat 108.4 
feet long, 25.6 feet broad, fitted with two longitudinal and five 
athwartship bulkheads, dividing the hull into sixteen water- 
tight compartments. The hull is thoroughly braced with a sys- 
tem of hog chains, and above the main deck there are an upper 
deck and a shade deck with limited passenger accommodations. 
The boiler is located forward on the main deck. It is of the 
locomotive type, with a fire-box extending below the deck, and 
designed for a steam pressure of 155 pounds. The engines are 
located aft on the main deck, one on each side. The high- 
pressure cylinder is 143/16 inches diameter and the low-pres- 
sure 235/8 inches diameter, the stroke being 435/16 inches. 
The stern paddle-wheel has twenty-four wood buckets, each 
9% inches wide, 8 fet 8 inches long. 
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STERN WHEEL STEAMERS ON GERMAN RIVERS. 


BY OUR BERLIN CORRESPONDENT. 


On the Elbe and Oder Rivers, as well as on their tributaries, 
and the canals connected with them, there are in service a 
large number of what are called stern-wheel steamers, most 
of which are used as tugs, while some of them, known as 
express steamers, are set apart for the direct freight traffic. 

The most important shipping companies running steamers of 
this kind are the Neue Oder-Elbe Reederei at Breslau, Ema- 
nuel Friedlander & Company at Zarkau, the Frankfurter 
Giitereisenbahn-Gesellschaft at Breslau, the Dampfer-Genos- 
senschaft deutscher Strom’s und Binnenschiffer at Fursten- 
berg on the Oder. In addition there are quite a number of 
stern-wheel steamers owned by minor shipping companies or 
individual captains. ; 

The building of this type of vessel, which has at present 
reached a high degree of efficiency, has been developed espe- 
cially by the following shipbuilding yards: Gustav Fechter, 
at Konigsberg, in Prussia; Gebriider Sachsenberg, at Rosslau 
on the Elbe; Czsar Wollheim, at Cosel, near Breslau. The 
Cesar Wollheim yards, especially, have turned out a number 
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the limits compatible with the dimensions of sluices have un- 
fortunately been reached, as it is impossible to install more 
powerful engines in a hull of the above dimensions, and these 
dimensions may not be exceeded. It may be said in this con- 
nection that side-wheel steamers, with engines of 1,000 to 
1.500 indicated horsepower, can be found on the Elbe, and 
especially the Rhine River, but these sizes are admissible only 
where there is a sufficiently deep and broad channel through- 
out the course of the river. 

The type of stern-wheel steamer in question should not be 
confused with the craft of a similar kind which is frequently 
used outside of Europe; in fact, there are, in Asia, Africa, 
and especially America, thousands of stern-wheel steamers, 
the smallest of which are built to a large extent in Germany. 
In America there have been used for many years stern-wheel 
steamers of particularly huge dimensions and a capacity of 
1,000 and more horsepower, but the difference between those 
steamers and the German craft under discussion lies mainly in 
the design of the engine plant and propellers. 

Stern-wheel steamers outside of Europe have mostly rela- 
tively large wheels, with a number of stationary paddles of 
the arrangement originally adopted for paddle wheels. They 


FIG. 


of stern-wheel steamers of late years. In addition to the 
foregoing firms, a number of smaller shipbuilding yards have 
likewise been building steamers of the same type. 

That the stern-wheel steamer has its right of existence 
beside the side-wheel and screw steamers, found in such large 
numbers on German rivers, is due to the special conditions 
of navigation there. The upper course of the Oder is regu- 
lated by sixteen towing stages, while numerous sluices are 
installed also between the Elbe and Oder Rivers and their 
tributaries. The possibilities of the screw steamer as a tug 
are limited on one hand by a slight depth of water, and on the 
other by a high rate of flow. Again, the side-wheel steamer 
proves too broad in the case of high-powered boats to pass 
through the sluices. While these two types of vessel are 
used extensively on the broad and relatively deep lower 
courses of those rivers, the stern-wheel steamer seems to be 
adapted, on account of its draft, width, length and engine 
capacity, to the special conditions of the sluices in the regu- 
lated river system, thus creating an extraordinarily convenient 
means of transport. 

The latest vessels of this type are about 165 feet in length, 
27 feet in width, 3 feet 3 inches in draft, and have engines 
of about 750 indicated horsepower. Beside these there are 
‘minor craft in various intermediary stages up to about 150 
indicated horsepower. As regards the size of these vessels, 


are propelled by engines and boilers of the most simple and 
primitive construction, the boilers being frequently stoked 
with wood. : 

German steamers, on the other hand, are equipped with 
small, light, double-sectioned wheels and movable paddles. 
The latter are adjusted by means of a lever system, so as 
always to place the paddle surface vertically just outside the 
water, and to make immersion and emersion as smooth as pos- 
sible. Furthermore, the paddles are curved vertically and 
accordingly are capable of getting a better grip on the water, 
while exerting a more satisfactory power effect than com- 
mon radial paddles. This affords a means of securing, with 
a limited number of paddles and small light wheels, unusually 
high propulsive forces. These wheels are generally fitted with 
seven paddles as a maximum. 

While this propeller design in itself improves the efficiency 
of the engine plant, a further improvement, both from a me- 
chanical and economical point of view, is obtained by using 
the most up-to-date design of boilers and engines. The en- 
gines are compounded, and in the case of larger vessels even 
triple expansion engines, with three cylinders, are used, while 
the steam pressures are in keeping with this efficiency. Even 
superheating has been made use of. This accounts for the 
remarkable economical efficiencies and maneuvering capaci- 
ties, coupled with a saving in weight and cost. 
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The cost of a stern-wheel steam tug of from 500 to 600 
horsepower works out at about $30,000 to $40,000 (£6,200 to 
£8,200). As regards the efficiency of some recent boats of 
this type, the following figures have been given out regarding 
vessels constructed by Cesar Wollheim at Cosel, near Breslau. 

The steam tug Altmark (Fig. 1) plies mainly on the Elbe 
and Oder Rivers, and the main waterways connected to them. 
She is of about 35% inches draft, and is capable of an output 
of about 490 indicated horsepower for towing purposes. This 
is sufficient to enable her to tow a train of sixteen empty 
barges, 5,000 tons in total weight, at a speed of about 2.7 
knots, in fifty-nine traveling hours, from Firstenberg to Bres- 
lau, while using up only about 23.5 tons of coal on this journey. 
The coal consumption per hour thus amounts o about 1.76 
pounds for each horsepower. 

The steam tugs Saale and Imperator (Fig. 2) travel mainly 
on the Elbe River, conveying on the Hamburg-Magdeburg line 
tows aggregating 3,260 to 3,750 tons in weight. Their coal 
consumption, with a 50 percent charge in the high-pressure 
cylinder, works out at about 1.72 pounds per indicated horse- 
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made of a welded frame, with iron plating and fir wood fil- 
ling, and is actuated through chains and levers by a steam- 
operated steering engine, or by a hand-steering gear from the 
flying bridge. 

The frames are made up of 2%-inch by 2-inch by 3/16-inch 
angles, spaced about 20 inches apart. In the fore-and-aft 
parts of the ship there are fitted reverse frames for reinforc- 
ing the structure. In addition there is fitted on an average to 
each fourth or sixth frame a web frame made up of plates 
about 8 inches in width and 5/32 inch in thickness, with 134- 
inch by 134-inch by 5/32-inch angles, continued as a complete 
frame also below the deck. The floor plates are 8 inches by 
5/32 inch, on the upper edge of which are angles, 134 inches 
by 134 inches by 3/16 inch. In the boiler and engine rooms 


oy 


the floors are properly reinforced in accordance with the 
greater weights. Deck beams of 21-inch by 2-inch by %4-inch 
angles are fitted to each frame. The longitudinal bond of the 
vessel is designed very carefully, so as to deal with the heavy 
weight of the boilers and engines located at the ends of the 
hull, which cause excessive strains. 


power-hour, inclusive of the consumption corresponding to the 
steam rudder, etc. 

The steamships N. O. E. R. II. and Johanna, traveling on 
the Oder River, with a coal consumption of from 1.76 to 1.81 
pounds per horsepower-hour, have towed eight and more 
barges of about 2,200 tons from Stettin to Breslau, against 
rising middle water, at an average speed of 2.26 knots; the 
coal consumption including losses for the steam rudder, clean- 
ing of the fires, etc. Coal of Upper Silesia is used for boiler 
stoking. 

The following is a short description of a typical large-sized 
up-to-date German stern-wheel steamer: 

The length between the stem and stern post is 165 feet 8 
inches, the width on the frames 25 feet Io inches, the maxi- 
mum width above what are called the hawse-pieces 26 feet 10 
inches, the height on the sides 7 feet 5 inches. The draft of 
the vessel in working operation, inclusive of the towing at- 
tachments, spare parts and 20 tons of coal on board, is about 
3 feet, the highest fixed point lying 11 feet as a maximum 
above water. 

The hull is made of first-class German Siemens-Martin ingot 
‘iron, the stem and stern post being made up of angle irons 
and plates. The rudder, about 16 feet 6 inches in length, is 


The outside plating consists at the bottom of plates 4% inch, 
and on the sides of plates 3/16 inch in thickness. The seams 
are single-lap riveted, and the joints double-lap riveted. The 
deck consists of 3/16-inch corrugated sheets. At the bottom 
are fitted three intercostal keelsons, below the deck three fore- 
and-aft carlins, and on each side of the vessel one lateral 
stringer of similar construction. The stringers and keelsons 
are substantially connected with the web frames and six trans- 
verse bulkheads. Furthermore, the central keelson is con- 
nected as efficiently as possible with the central fore-and-aft 
carlin of the deck, by diagonal bars and longitudinal bulk- 
heads. Deck stanchions, consisting of gas-pipes and angle 
or T-irons, are also distributed conveniently throughout the 
ship. 

The after third of the ship’s length is occupied by the en- 
gine room. At the after extremity, the shape of the vessel is 
drawn in so as to leave room on each side for a paddle wheel 
of about 8 feet width. Midships are fitted the cabins, compris- 
ing quarters for two machinists, a room for the pilot, and a, 
kitchen for the machinists. A special staircase leads down to 
the captain’s and owner’s room. In a deckhouse, situated 
above, are installed the steam-operated steering engine, the 
men’s kitchen and mess, two lavatories and a lamp chamber. 
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Above the deckhouse is installed the flying bridge, with the 
hand-steering apparatus. In front of the cabins there is a 
small hold, 10 feet in length, and in front of this the coal 
bunker, 1644 feet in length, designed for storing about 55 
tons of coal. In front of the bunker is situated the boiler 
room, which, in order to allow for sufficient height for the 
boilers and steam accumulators, is covered over with an iron 
hood. In front of the boiler room are found the two state- 
rooms set apart for the three boatswains and three stokers. 
The peak of the ship is designed as a watertight trimming 
tank, being provided with the necessary piping for this pur- 
pose. This tank is designed for storing up to 10 tons of 
water, with a view to compensating any alteration in the draft 
of the ship, as produced by the consumption of coal. 

On the fore-deck is installed a steam-operated windlass, with 
spindle brake, two chain discs and two windlass heads. This 
is also designed for hand operation. On the after-deck is in- 
stalled a hand-operated capstan. 

The towing attachments comprise a well-moored rope clamp 
and spindle, a double towing bollard and a winch for drawing 
in the towing rope mounted behind the flying bridge. From 
the rope clamp the rope is taken over an iron-pipe towing 
pillar, which can be shifted by means of chains and rollers and 
a winch, The head of this towing pillar is provided with a 
roller guide. Above the after part of the ship are installed 
four gas-pipe towing bitts for guiding the towing rope, parts 
of which are readily removable. 

The engine is an inclined triple-expansion three-crank en- 
gine, the intermediate and low-pressure cylinders being ar- 
ranged beside one another, and the high-pressure cylinder in 
the center and in front of the same. The cylinders are 16%, 
24 13/16 and 41 inches in diameter, respectively, with a stroke 
of 55% inches. The output, with a charge of about 60 percent 
in the high-pressure cylinder, is about 600 indicated horse- 
power. The high-pressure and intermediate-pressure cylinders 
are provided with steam jackets, which, however, can be cut 
out. The valve gear is of the Joy type, a steam engine being 
used for reversing, according to the “all-round” system. The 
air pumps, bilge pumps and feed pumps are mounted on the 
front extension of the piston rods of the middle and low- 
pressure cylinders. 

The two 7/16-inch sheet steel paddle-wheels are about 13 
feet in diameter, and are fitted with seven paddles, each 8 
feet by 3 feet. The hubs and eccentric rings for operating 
the paddles are of cast steel. The rods are of soft wrought 
iron of high strength and malleability, the bolts of steel 
and the bolt bushes of hard phosphor bronze. 

The condenser is of the jet type, a pre-heater (which can be 
cut out) serving to heat the feed water. The steam is gen- 
erated by two return-tube cylindrical boilers, placed beside one 
another, with a total heating surface of about 2,000 square 
feet, operating at a pressure of about 200 pounds per square 
inch. The steam is led into a common steam accumulator. 

The main steam piping between the boilers and engine, as 
well as the auxiliary steam and feed pipes, are patent welded 
iron pipes with welded-on flange rings. These pipes are 
located in a special iron tube channel below the deck, which is 
provided with the necessary admission openings. 

A steam donkey pump is used for boiler feeding and deck 
washing, as well as for a bilge and fire pump. There is also a 
boiler feed injector, a pressure pump and a small hand pump 
for filling the boiler, as well as a bilge pump ejector. 

The Bureau of Navigation reports that 125 sail and steam 
vessels of 42,745 gross tons were built in the United States 

-and officially numbered during the month of September, to10. 
Five steel steamers, aggregating 23,754 gross tons, were built 
on the Atlantic coast. 


TWIN SCREW TUNNEL STEAMERS VS. STERN= 
WHEELERS FOR SERVICE ON THE} 
WESTERN RIVERS. 


BY CHARLES E. WARD. 


The conditions governing the navigation of the Western 
rivers of the United States are peculiar, demanding a steamer 
of good carrying capacity on a limited draft, with the ability 
to make quick landings at any point along the river. As only 
the larger towns and cities have wharf boats many landings 
must be made head-on the bank. 

These requirements have developed a type of steamer hav- 
ing handling qualities that until recently have never been 
equaled. The limited draft necessitates a flat bottom and full, 
flaring bow, the model being under instead of around. As 
the stern-wheel is the accepted method of propulsion, and the 
engines are placed aft, a full stern must be provided to carry 


TWIN-SCREW TUNNEL STEAMER A. M. 


SCOTT. 


the excessive weights. This is counterbalanced to a great 
extent by locating the boilers well forward. Longitudinal 
stiffness is obtained by a system of hog chains and braces. 

Large balanced rudders, from two to four in number, are 
hung from the transom, forward of the wheel, and are, of 
course, most efficient when the boat is backing. It is this 
feature that gives the quick-handling qualities, and enables 
them to back away from a landing and straighten up on their 
course with the least possible delay. 

The Western river tow usually consists of from sixteen to 
twenty-four barges, 26 feet by 135 feet, loaded to 6 feet draft, 
all securely chained together, and the towboat is rigidly 
fastened to the stern of the tow and pushes them ahead. 

The problem of steering these large tows, especially when 
loaded, going down stream, demands serious consideration; 
it is this condition that the stern-wheel towboat has met, but 
at a cost which few, if any, realize. For instance, when ap- 
proaching a bend in the river the rudders are put hard down 
to port or starboard, the engines then working astern at from 
half to full power, the current from the paddle-wheel acting 
on the rudders throws the stern of the boat and tow in the 
desired direction, the current then swings the body of the 
tow into the channel; the engines are started ahead until it is 
necessary to change the course, when the headway is again 
checked in order to accomplish results that should be obtained 
without appreciable loss of headway and power. Fully one- 
eighth of the time is spent in backing and flanking the tow 
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around bends and through chutes, a most extravagant waste 
of power and fuel, as the engines invariably work at full stroke 
(no cut-off) when backing. 

The engines are generally high-pressure, non-condensing, 
located aft on each side, with long connecting rods to the 
cranks, which are at right angles on each end of the shait. 
With 200 pounds steam pressure, cut-off at from one-half to 
three-fourths of the stroke, economy is out of the question. 
Some of the recently-built steamers, especially the larger tow- 
boats, have tandem compound-condensing engines, which are, 
of course, more economical, though still far behind the re- 
sults obtained with the use of triple-expansion condensing 
engines. 

River men resent any effort to supplant their useful, though 
extravagant, stern-wheelers, even though the change means 
a saving of nearly half the fuel bill, a sum that would buy a 
new boat in less than six years’ running time. 

Tunnel boats have been in use for a number of years abroad, 


easy run to the propellers and room for the four rudders, 
which are located in the tunnels forward and aft of the pro- 
pellers, thus utilizing the full force of the stream of water 
from the wheels, either ahead or astern. This is a decided 
improvement over any other type of tunnel steamer, and pos- 
sesses all the advantages of the stern-wheel towboat when 
backing or flanking, and gives the greatest possible rudder 
power when going ahead, due to the action of the wheel water 
on the after rudders. The rudders are so powerful that the 
boat can steer her tow through many places that a sternwheel 
boat would have to stop and flank into position. Maneuvering 
trials have shown that this boat, when backing and swinging 
hard to starboard or port, will change and swing in the op- 
posite direction by simply reversing the rudders without stop- 
ping the engines. 

The propellers are 5 feet in diameter, spaced 11 feet 6 inches 
from center to center, thus giving a twisting power by back- 
ing on one engine and going ahead on the other, which will 


SINGLE-CRANK TRIPLE WARD ENGINE. 


many of them for service on the Nile, built by Yarrow & 
Company and Sir John I. Thornycroft. These boats have 
given excellent results in speed and economy, but they do not 
possess the necessary handling qualities for service on the 
rivers of the United States. 

Realizing the necessity for improvements in shallow draft 
river steamers, the writer has devoted considerable time and 
study to the development of the tunnel boat for towing and 
passenger service, embodying the desirable features of the 
stern-wheel boats now doing such excellent work, and obtain- 


ing economy in fuel and operating expenses that demands ~ 


serious consideration. In the last few years the Charles Ward 
Engineering Works has designed and built six tunnel boats, 
all of them being in successful operation at various points on 
the Western rivers. The latest addition to the fleet is the 
steamer A. M. Scott, a twin-screw tunnel towboat, 150 feet 
long; 26 feet beam molded; 28 feet beam over the guards; 
depth, molded, 5 feet; sheer forward, 2 feet; sheer aft, 1 foot 
6 inches; draft, with 70 tons of coal in bunkers, 3 feet. 

The under body and tunnels are of special design to give 


lift the boat’s head to port or starboard, a most desirable fea- 
ture if hemmed in—bow and stern—by barges. 

The engines are triple-expansion condensing, having cylin- 
ders 9 inches, 1414 inches and 2554 inches diameter by 14 
inches stroke, of special design to secure the highest economy 
and simplicity. As shown in Fig. 2 the piston valves are 
operated by a single eccentric and three eccentric rods; the 
reversing and cut-off being obtained by sliding the eccentric 
across the shaft. A single-throw crank shaft eliminates four 
main bearings and their up-keep. The simple valve gear dis- 
penses with five eccentrics, their straps, three pairs of links, 
reverse shaft, bearings and levers—a direct saving in moving 
parts, resulting in much more efficient operation and reduction 
in maintenance. An oil pump, driven by the low-pressure 
eccentric rod, furnishes ample lubrication under pressure, the 
oil returning to the crank case and being used again. 

A Ward watertube boiler, having 3,000 square feet of heat- 
ing surface and roo square feet of grate, furnishes steam at 
275 pounds pressure, with natural draft, on a coal consump- 
tion of about 1,500 pounds per hour. 
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SINGLE-DECK TUNNEL STEAMER. 


INBOARD PROFILE AND DECK PLAN OF MODERN TWIN-SCREW, 
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The condensers are of the outboard sectional type, with pro- 
vision for reducing the cooling surface in the winter. 

The exhaust steam from the auxiliaries is passed through a 
feed-water heater and from there direct to the hot well, 
making a most efficient feed-water heating system. 

The boiler-and engines are located mid-ship, as shown on 
deck plan (Fig. 3), and occupy less than 50 feet length of 
boat. Coal bunkers of ample capacity are arranged all around 
the boiler, thus avoiding the usual fuel boat and coal passers. 

The hull is of the best open-hearth steel plate, built on a 
substantial framing of steel angles, Z-bars and channels. Two 
longitudinal bulkheads provide ample stiffening, no hog chains 
or braces being necessary. 

The cabin and deck house conform with the usual practice 
of the Western river steamers. If desired for navigation in 
rivers obstructed by low bridges the necessary accommodations 
can be had on the main deck, as in the modern twin-screw 
river towboat (Fig. 4). 

The steamer A. M. Scott develops 700 horsepower and pos- 
sesses many advantages over the regular stern-wheel steamer, 
the greatest being the reduced coal consumption, due to the 
economical type of machinery, obtaining the greatest power on 
the least displacement, resulting in a direct saving in power 
required to propel the boat alone of nearly 50 percent, as a 
stern-wheeler of the same power will have about double the 
displacement. Due to the special form of the stern and loca- 
tion of the rudders, the Scott is a decided improvement, and 
has demonstrated the fact that a tunnel boat can be built with 
all the handling features of a stern-wheeler and possessing 
many qualities peculiar to the tunnel boat that cannot be had 
with any other type. 

The steamer Robert P. Gillham; owned by the Campbell’s 
Creek Coal Company, represents the most recent practice for 
stern-wheel towboats, and as she has slightly more power than 
the tunnel steamer A. M. Scott, a brief description and com- 
parison of the two boats will be of interest. 

The Gillham has a wood:hull 150 feet long, 172 feet over 
all, 31.8 feet beam, 4 feet 6 inches deep, and has a draft of 4 
feet 3 inches, when fully coaled, on a displacement of over 500 
tons. The main engines are double-tandem compound con- 
densing, 14 inches and'24 inches diameter, with a stroke of 7 
feet, coupled at each end of the shaft to cranks at right angles, 
turning a paddle-wheel 19 feet in diameter, 22 feet face, 
having fifteen buckets 30 inches wide. The steam and exhaust 
valves are of the balanced poppet type, operated by the 
McConnel inside cam valve gear, giving variable cut-off from 
about three-eighths to full stroke. A duplex plunger pump, 
with plungers 4%4 inches diameter by Io inches stroke, is used 
for feeding the boilers. The circulating water, after leaving 
the condenser, is piped about 80 feet forward to the ash-pan, 
which is constantly flooded, the ashes being washed overboard 
through an ash chute. 

There are four horizontal cylindrical boilers, each 38 inches 
diameter and 28 feet long, with two flues 14 inches diameter 
in each, giving 1,750 square feet heating surface. They are set 
in battery with the usual firebrick and sheet iron casing. The 
furnace is 16 feet wide with grates 4 feet long. Two mud- 
drums are placed athwartship, one just aft of the furnace and 
the other near the end of the boilers, and a steam drum ex- 
tends across the top of the boilers, which are connected to the 
mud and steam drums by large water and steam legs. As 
the engines are condensing, the exhaust cannot be used for 
forced draft, which is obtained by eight steam jets, one at the 
end of each flue. The draft is sufficient to burn from 4o to 
45 pounds of coal per square foot of grate per hour. 

Indicator cards from the Gillham’s engines, while making 
a trip up the Ohio River with a tow of twenty-four empty 
barges, each 26 feet by 135 feet by 18 inches draft, and two 
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fuel boats, give a total of 770 horsepower at twenty revolutions 
and 200 pounds steam, with a coal consumption of about 800 
bushels in twenty-four hours, or 2,660 pounds per hour, or 
3.4 pounds per horsepower. The coal is carried in a small 
barge or fuel flat, and passed in wheelbarrows to the fire-room, 
each barrow holding approximately 2% bushels, requiring 
about 336 barrows each twenty-four hours, which is some- 
what in excess of the 800 bushels given. 

The main deck is devoted almost entirely to machinery, 
boilers and coal, thus occupying about seven-eighths of the 
length of the vessel, a condition that would not be tolerated 
in any other service. 

The following table gives the principal dimensions and 
salient features of the two types of steamers, and shows at a 
glance the enormous saving by the adoption of tunnel boats 
using watertube boilers and the most economical engines: 


Saving 
Stern Wheel Twin Screw in Favor 
Steamer Tunnel Steamer of the 
R. P. Gillham. | A. M. Scott. Tunnel 
Steamer. 
Length over all.. aes 172’ 151’ PAU 
Length between perpendiculars. pues 150’ 150’ ano 
Beam. as eit 31’ 8 26’ 5.8" 
Beam over guards. ees ys 28/ soon 
Depth... ear 4’ 6” 5! wee 
MGMID GNM on 40 3” 3! V3” 
Displacement, tons................ 500 225 275 
Speed, miles per hour.............. 12 15 3 
(2) 14” 28” | (2)9"" 1447 255” 
ET PIMES ais tesrsceyssve is esters ohsonstorerensiorte — — 
84/7 14” 
Indicated horsepower. . tbe dated 770 700 
Steam Bressure, ‘Pounds. Pescara 200 275 
Boilers... ...e...+...| 4—Cvylindrical | 1—Water Tube 
38” x 28’ 
Heating surface, square feet....... 1,750 3,000 
Grate surface, square feet... : 64 100 
Space required for engines, * boilers 
and coal, square feet. 3,740 q 1,000 2,740 
Coal consumption per hour, ‘Pounds 2,660 1,500 1,160 
Coal per square foot grate.. aaa 41.5 15 chore 
Coal per horsepower per hour.. 3.4 2.14 37% 
Cost of fuel per years ey 0 days, 82 
(£.41) per ton. $17,152 $10,800 $6,352 
(£3,520) (£2,220) (£1,300) 
Cost of labor to handle 3,176 tons of 
coal (3 or 4 ime) not t required fc for 
tunnel boat.. 0800 Boas wane $1,270 
(£260) 
Number of penrincet to adjust includ: 
ing valve gear.. aaah 112 22 90 
Number of stuffing boxes. i croanuees 28) * 12 16 
Flange joints on engines...... 68 34 34 
Number of barges including steamer 
that can pass through locks..... 2 3 1 


STERN WHEEL STEAMER AXHOLME. 


The sternwheel steamer Axholme, built for Messrs. John 
Holt & Company (Liverpool), Ltd., by Messrs. Cammell Laird 
& Company, Ltd., at their Tranmere Shipyard, Birkenhead, 
was delivered in the River Mersey, boarded up for the voyage 
to the Niger. Previous to this the Axholme went through her 
trials in the Mersey in boisterous weather and proved herself 
efficient both in speed and steering capabilities. 

The dimensions are 141 feet by 25 feet by 5 feet 6 inches. 
She has a main.and upper deck; the upper deck stringer and 
curlin is made extra strong and supported and tied by T-bars 
to form a good girder. 

The accommodation for crew is arranged under a monkey 
forecastle. Cabins for the pilot and engineer are aft, in steel 
houses. There are also galleys for both Europeans and natives, 
a bath room, toilets and stores in steel houses on the main 
deck. On the upper deck aft is a capacious cabin for agents 
and others, built of teak. Forward is a cabin of teak for the 
captain. Both of these cabins are nicely fitted up and uphol- 
stered. A shade deck is fitted over these deckhouses, and 
kept well over the roof of the cabins, to ensure a current of 
air passing over them to keep cabins as cool as possible. Can- 
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A LIGHT BRITISH-BUILT RIVER BOAT. 


vas curtains are fitted all around vessel, both for the main and 
upper deck, to give protection from heat and rain. 

Especial attention has been paid to ventilation on the lines 
of Prof. Ross’s recommendation for the prevention of African 
fever, and measures have been adopted by which the crew of 
the vessel, both European and native, are protected from the 
bites of mosquitoes and other tropical insects. 

The machinery, also built by Messrs. Cammell Laird & 


Twin Screw Shallow Draft Steamer Diego Martinez. 


The Diego Martinez 1s a twin screw shallow draft steamer, 
built by Messrs. Philip & Son, Ltd., of Dartmouth, for pas- 
senger and cargo service at Cartagena, South America. The 
principal dimensions are: Length over all, 115 feet; length 
between perpendiculars, 110 feet; beam, molded, 20 feet; 
depth, molded, .7 feet; draft with passengers, stores coal, water 
and 150 tons of cargo on board, 5 feet. Under full load con- 
ditions, in fair weather the vessel averages 9 knots. The 
machinery consists of two sets of compound surface condens- 
ing engines and two return tube marine boilers, the working 
pressure of which is 130 pounds per square inch. There is 
one condenser common to the two main engines and the air 
and circulating pumps are of the independent duplex double- 
acting horizontal type. 

The hull throughout is built entirely of steel with a steel 
main deck and teak upper deck. The passenger accommoda- 
tion is made suitable for hot climates, the first class passen- 
gers being housed on the upper deck and the third class pas- 
sengers on the main deck. 

The vessel steamed from the builders’ works to Cartagena 
without mishap, coal and stores sufficient for the voyage be- 
ing carried in the hold. 


THE DIEGO MARTINEZ, BUILT IN ENGLAND FOR SOUTH AMERICAN SERVICE. 


Company, Ltd., consists of compound surface condensing en- 
gines having cylinders 15 inches by 30 inches by 42 inches 
stroke. The boiler is of the locomotive type, having ample 
heating and grate area. The builders guaranteed a light draft, 
deadweight on 4 feet, and speed loaded, all of which were 
successfully attained with ease. The vessel and engines were 
built under the supervision of Messrs. A. C. Hay & Smart, 
consulting engineers for the owners. 

This boat is the first of her class built for the transport 
service of the River Niger, and is specially intended for han- 
dling cargo of all kinds with despatch, being fitted with 
powerful winches for this purpose, as well as for hauling the 
vessel off banks whenever she gets aground. By those well 
acquainted with the river, this boat is considered one of the 
most efficient and up-to-date vessels built for the trade. She 
was towed from Liverpool to the Niger by one of Messrs. 
John Holt & Company’s ocean steamers, the Balmore. 


The new 45,000-ton White Star Liner Olympic was launched 
successfully at the Harland & Wolff Shipyard, Belfast, Oc- 
tober 20. 


THE MACKENZIE RIVER. 


Going back over records of stern-wheel steamboats, which 
have been designed and built in accordance with plans and 
specifications furnished by Marine Iron Works, Chicago, there 
is none that seems to be of greater interest than one com- 
pleted about two years ago, now in operation in the far north- 
western part of the North American Continent. The hard- 
ships and difficulties met in transporting machinery, as well 
as parts of boats in this country, are of a character that would 
cause a great many to hesitate in going ahead with the project 
of building a boat for this service. 

The craft that we have in mind is the Mackenzie River, 
owned by the Hudson’s Bay Company, which was constructed 
at Smith’s Landing, situated at the head of the great chain 
of lakes and river navigation, extending northward without 
obstruction for a distance of 1,800 miles through comparatively 
wild and barren territory, emptying into the Arctic Ocean. 
This far northern region is sometimes designated as the 
“Land of the Midnight Sun,” on account of the fact that, 
during the summer months, commencing with June, there is 
continuous sunlight, and during the longest day the sun does 
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not go below the horizon. This gives one a faint conception 
of the long distance that a boat the size of the Mackenzie 
River had to travel before it finally reached the point where 
it was to be built, and the difficulties encountered in trans- 
porting it from the Great Lakes region of the United States 
to its destination, where it was erected and the machinery 
installed and placed in operation. 

The steamer Mackenzie River is of the stern paddle-wheel 
type, and of the following dimensions: 
enoth; onyd eckata- rear pepe 125 feet 
Beam outside of planking 26 feet 
Depth, forward 7 feet Io inches 
Depth, minimum 5 feet 4 inches 


Dead riser sa nre ct Ayan reenter eine 8 inches 
Flare int jsidesyt Ast paen tee are eemmrne Pe teers 3 inches 
Block coefficient up to 32-inch waterline... 57.3 percent 

Draft, steam up ready for load........... 32 inches 


Draft, 100 tons cargo aboard 4 feet 

The stem is a 10-inch by 20-pound channel. The frames, 
spaced 12 inches, 16 inches and 18 inches heel to heel, are 
formed of 3-inch by 2-inch by 5/16-inch angles, every frame 
having a 3-inch by 2-inch by %4-inch continuous reverse frame 
carried up past the turn of the bilge. The deck beams are 
2% inches by 2 inches by 4% inch riveted to the top cords of 
the trusses and to the side frames, with 5/16-inch bracket 


There are two fender angles on each side, 3 inches by 2 
inches by 5/16 inch, continuous from stem to stern. 

The keel and bilge plank is 234 inches, the bottom and side 
planking 2¥%4 inches. The strength and safety of the hull are 
increased by five watertight compartments. 

On the main deck is a commodious house containing cargo: 
space in addition to the machinery and crew’s quarters at the 
after end, also a kitchen, pantry, toilet room, etc. Above this, 
on the upper deck, is a commodious house containing a dozen 
staterooms for passengers, a large dining room, handsome 
smoking room at the forward end and ladies’ cabin aft. 
Above the second deck is located the master’s room and pilot 
house, which is designed for convenience and comfort. 

The hull of the vessel is of light construction, special steel 
being used to enable her to navigate safely the waters of the 
Mackenzie River. Longitudinal strength has been adequately 
provided in the form of five lattice girders and numerous hog 
post ties. Bulkheads provide for ample transverse strength. 
The bow has been made especially strong to resist the impact 
of ice, snags, etc. Frequently, even in mid-summer, while 
crossing the Great Slave Lake, immense fields of ice are seen 
or encountered. 

At 4-foot draft of water the steamer will carry 60 tons of 
deadweight cargo, in addition to 30 tons of fuel. 

The machinery consists of a pair of Marine Iron Works, 


FIG. 1.—TRANSPORTING THE BOILER ACROSS THE PLAINS. 


plates. These deck beams are laid bosom up and are filled 
with 2'%-inch by 5%4-inch wood deck beams. There are two 
side trusses and one center and two wing trusses, built under 
the center and side hog chain systems. Each truss is formed 
as follows: : 

The top cords are composed of two 4-inch by 3-inch by 5/16- 
inch angles, back to back, riveted to the deck beams. The 
bottom cords are composed of two 4-inch by 3-inch by 5/16- 
inch angles, back to back, riveted to the reverse floor frames. 

The struts, of lattice construction, are formed of 214-inch 
by 2%-inch by %4-inch angles, fastened to the top and bottom 
cords, and are fastened together where they cross by 5/16-inch 
thick plate brackets. 

The deck stringers are continuous fore and aft from stem 
to stern. They are of 33-inch by %-inch plate, with the in- 
side edge riveted to the outside cord of the wing truss. 


direct-acting modern stern paddle-wheel marine engines, cap- 
able of being worked up to and over 250 horsepower. Each 


. engine cylinder is 12 inches diameter by 60 inches stroke, and 


is fitted with a piston valve for the high working pressure 
which it is consistent to carry on machinery of this character. 

The boiler is a horizontal locomotive fire-box, direct-draft 
marine type having a large deep fire-box for burning wood, 
and, being built under the Canadian marine rules and regula- 
tions, licensed to carry 180 pounds steam pressure. 

The boat is also fitted with a special design of steam capstan 
of the double-drum type, operated by a pair of double-acting 
5-inch by 7-inch engines. 

The paddle wheel is 16 feet diameter by 16 feet long, 
strongly built, well ironed, and under normal conditions will 
make about 27 revolutions per minute. 

Everything connected with the work was made to comply 
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FIG. 2.—UPSETTING OF LOAD; ONE OF THE DIFFICULTIES IN DELIVERING TO RIVER LANDING. 


with the Canadian marine rules and regulations and to the 
satisfaction of the Hudson’s Bay Company’s representative. 

The hull of the Mackenzie River is composite construction 
—steel framework, wood planking. All of the steel frame- 
work was fabricated at the plant of Marine Iron Works, 
loaded’ with the machinery on cars and delivered by railroad 
to the town of Edmonton. From Edmonton to Fort Smith 
the real hardships and difficulties of the job began, as from 
this point all of the work, as furnished by Marine Iron Works, 
was transported to Athabasca Landing on sleds through deep 
snow. Some of the illustrations give a fair conception of 
what was, encountered. 

Fig. 1 shows these sleds loaded with the boiler and other 


parts of machinery a short ways from where it was unloaded 
from the car. The material was conveyed in this manner 
over what is known as. the plains, beyond which the moun- 
tains and timber region are located. 

Fig. 2, of the sled partially upset with the boiler, and in a 
country where the snow is several feet deep, illustrates the 
difficulties that were encountered and which, without the aid 
of lifting jacks, etc., for readjusting the loads, would be dis- 
couraging to the average man. 

The distance which this machinery with the boat frames 
was hauled, from Edmonton to Athabasca Landing, is ap- 
proximately 100 miles. At Athabasca Landing, the gentle- 
man who had charge of the transporting and re-erecting of 


FIG. 3.—BARGE WITH BOILER, JUST AFTER BEING WRECKED ON THE ROCK AT ONE OF THE RAPIDS, 


FIG. 4.—THE COMPLETED BOAT WITH THE BOILER AND 


the boat (Capt. Mills) began the first operation towards pre- 
paring the boat and machinery for its initial trip on the water, 
for here were constructed scows, or barges, on which were 
loaded the machinery and frames, and they were transported 
on these barges a distance of 252 miles through the dangerous 
rapids of the Athabasca River. During this part of the 
journey one of the scows carrying the boiler struck on the 
rocks, and Fig. 3 shows this mishap shortly after it had 
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MACHINERY IN PLACE READY FOR HER INITIAL TRIP. 


taken place. Driftwood and other material piled up around 
the boiler inside of twenty-four hours after the mishap, but 
by the use of lines, pulleys, etc., the boiler was hauled to 
shore, a new scow constructed, into which the boiler was 
loaded and delivered at Fort Smith. The principal help that 
assisted in getting the boiler ashore and loading it onto the 
new scow or barge consisted of native Indians. 

In transporting this material four portages were en- 
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FIG. 5.—ENGINES OF STEAMER MACKENZIE RIVER. 
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countered, that is, four times during the journey the material 
was unloaded from the scows, transferred across and around 
rapids, the scows being transported overland, launched, and 
the machinery again loaded. 

Fig. 4 shows the completed boat shortly after she was put 
into service for a run on the Mackenzie River and Great Slave 
Lake, where she has been and is now in very successful opera- 
tion, proving a credit to the owners as well as the designers 

‘and builders. 

Taking into consideration the hardships that Capt. Mills 
met with in transporting the steamer, it seems almost a 
miracle that the actual loss of supplies that accompanied the 
boat from its original building amounted to only a few kegs 
of rivets, and which the captain—being a man of resource— 
replaced by cutting some bars of round iron (which also went 
with the shipment) into the desired lengths for these rivets. 

Fig. 5 shows the engines of the Mackenzie River while they 

were being erected at the shops of the builders, and just pre- 
vious to the steam test. 
_ In the preliminary erection of the framework of the boat by 
the builders the greatest care was used in the manner in 
which every piece was marked, so that no one, however in- 
experienced he might be in shipbuilding, could have any dif- 
ficulty in re-erecting the work with the aid of the clear and 
complete drawings showing the corresponding numbers that 
accompanied this boat. 
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and has commissioned Gielow & Orr, of New York City, to 
work out the various details of this craft; this firm also is 
superintending the construction of the vessel. The contracts 
have been signed, and she is now being built at the Howard 
Ship Yards Company, Jeffersonville, Ind., and will be ready 
for her owner’s use on or before the Ist of February, Io11. 

The principal dimensions of this new craft are: Length 
over all, 130 feet; length on load waterline, 126 feet, and beam, 
extreme, 20 feet 8 inches. The most remarkable feature is her 
extremely light draft, which will be only 12% inches when 
fully loaded and with all her equipment on board. 

The hull of the boat will be constructed of mild steel of the 
very best quality, and her scantlings, while light, are in no 
sense extremely so. In fact, her plating ranges from 3/16 inch 
to 14 inch in thickness. The hull is sub-divided into a number 
of compartments by means of steel bulkheads, so that, even 
with several compartments filled with water, the vessel will 
still remain afloat. 

Great structural strength is obtained by a system of cellular 
construction of her bottom, which makes the vessel exceedingly 
rigid and able to withstand the various buckling and twisting 
stresses to which she may be subjected in case of grounding. 
Although not intended for outside or sea work, great longi- 
tudinal strength is obtained by carrying up the framing of the 
hull to the upper deck, and by means of steel deck beams, 
stringers, plates and diagonal bracing. 
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DETAILS OF A TRIPLE-SCREW, 


A SHALLOW DRAFT YACHT. 


The many bayous and connecting waters of the lower. Missis- 
sippi River and many of its smaller and shoaler tributaries are 
a new and almost unknown field in the yachting world, and the 
conditions surrounding the navigation of these waters require 
a craft differing very materially from the conventional yacht 
found in Northern and Eastern waters. 

Some of the rivers of the West and Southwest have been 
known to shift their channel several hundred yards in one 
night, so that a boat comfortably anchored at night may find 
itself high and dry and several hundred feet from the water’s 
edge before morning, requiring skids and rollers to bring her 
back to her native element. 

These conditions, logically, demand a vessel of exceedingly 
light draft, combined with great structural strength, so as to 
be able to navigate in very shoal water, as well as to be able 
to withstand the heavy stresses when running aground or 
being left aground by a rapidly falling stream. 

A Western yachtsman, who has had some experience in these 
comparatively unknown waters, has decided to have built for 
him a vessel especially adapted to meet these requirements, 


SHALLOW-DRAFT TUNNEL YACHT. 


The decks are constructed of five-ply white wood veneer, 
5% inch in thickness, each in five layers, three running fore and 
aft and two athwartships, glued together with a special glue 
capable of withstanding moisture indefinitely. These decks 
are painted on both sides, and are covered with canvas, which 
is also painted. The stateroom bulkheads are all constructed 
of similar material, and all the doors of lightest possible de- 
sign, with “Louvre” panels in their upper halves. 

The bow is of the spoon type, semi-circular at the deck line; 
and along each side, extending all around the vessel, is a guard 
and walking platform of perforated steel plating, all properly 
sponsoned and braced, 18 inches in width. 

The pilot-house commences 17 feet aft from the forward 
end of the vessel, and is 15 feet in length fore and aft, ex: 
tending the full width of the vessel. This will be used as a 
social hall and smoking room, and there will be a steering 
gear, arranged to operate from the inside of the pilot-house, 
as well as from the bridge above. 

For a distance of 30 feet aft of the pilot-house the space will 
be occupied by two double and four single staterooms and two 
bath and toilet rooms. Aft of this will be a lobby or athwart- 
ship passage, 4 feet fore and aft, with a gangway outboard, 
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and a stairway leading to the deck above. Aft of this will be 
a dining room, 12 feet 6 inches in length, extending full width 
of the vessel, fitted with dining table, buffets, sideboards, china 
closets, etc. Abaft of the dining room will be a galley on the 
starboard side and a store room, pantry and refrigerator on 
the port side. Aft of this, on the port side, will be a stateroom 
for the cook and steward, and on the starboard side a state- 
room for the engineers. Next comes the engine room, 12 feet 
6 inches in length, and abaft of this the after-deck, 31 feet 
long, stiffened and braced to be able to carry an automobile 
and other heavy loads: 

In addition to the windows in the sides of the cabin sky- 
lights are provided, so as to insure the most perfect ventilation 
possible. The interior woodwork will be finished in white 
enamel throughout, excepting the bureaus and other furniture, 
which will be of hardwood, finished bright. Brass bedsteads 
will be used in all the staterooms; and the plumbing system 
provides for running water throughout the vessel. 

The propelling machinery will consist of three 60-horse- 
power, heavy-duty Sterling engines, which will be capable of 
driving the vessel at a speed of at least 12 miles per hour. 
On account of the light draft required, the propellers driven 
by these engines will be operated in tunnels, so that the wheels 
will be fully protected from submerged logs, or in case of the 
vessel grounding. The gasoline will be carried in cylindrical 
steel tanks, especially enclosed in watertight compartments, 
and these tanks will have a capacity of 1,500 gallons, which will 
give a cruising radius of over 1,500 miles at normal speed. 

The yacht will be equipped with an electric light plant and 
storage batteries, and will also have an independent ice ma- 
chine and refrigerating plant, thus supplying ample cold 
storage for carrying perishable provisions on extended cruises. 
Power capstans are provided at each end for handling lines 
and for use in pulling the vessel off in case of grounding. The 
usual boats will be provided. 

Throughout the yacht will be furnished and fitted in a taste- 
ful and comfortable manner, and as she is so much of a de- 
parture from the conventional her performance will be watched 
with more than usual interest. 


A PROPOSED DESIGN FOR A STERN=WHEEL RIVER 
STEAMER. 


The illustration shows the design for a large Missouri River 
steamboat, as worked out by James Rees & Sans Company, 
Pittsburg, Pa., from the ideas of Captain John Todd, one of 
the oldest and best navigators and builders of steamboats on 
the Missouri River. The most important feature of this de- 
sign, as shown at a glance, is the use of two independent 
wheels. The first twin stern-wheel steamboats were built 
in Pittsburg in 1852. During the next few years six were 
‘built with this arrangement of wheels. They were the Chal- 
lenge in 1854, the Aunt Lettie, North Star, Wiliam Baird, 
Alma and Adriatic in 1855. The steamer J. S. Pringle also had 
four engines with two separate wheels astern. Since these 
boats were built, however, independent stern wheels have not 
been used on river boats. The design shown herewith of the 
steamer John Todd is, therefore, the first attempt to utilize 
this method of propulsion in a modern river boat. As shown 
in the drawings, the starboard wheel is operated by a cross 
compound and the port wheel by high-pressure engines with 
boilers in two independent batteries connecting to one main 
steam pipe under control in the center. The boat has four 
balanced rudders and steam steering apparatus 

The designers are of the opinion that a boat of this kind 
4s the very best type for the quick transportation of freight 


on the western rivers of America. It is expected that she 
would be able to navigate any part of the river where a 
very much smaller boat could go, provided there was suffi- 
cient depth of channel, since the independent wheels give ex- 
ceptional maneuvering power. By adding to the depth of 
hold the capacity of the boat can be increased from 2,000 to 
3,000 tons. 

The principal dimensions of the John Todd are as follows: 
Length from stem to after transom, 275 feet; beam, molded, 
66 feet; depth of hold, molded, 6 feet; sheer forward, 6 
feet 6 inches; aft, 8 inches. 

The side and floor frames are 3 inches by 4 inches by 
8.5-pound angles forward and 3 inches by 4 inches by 7.2-pound 
angles aft, spaced 18 inches centers. The deck beams are 
the same size angles as the forward frames and are secured 
to the frames by gusset plates, 18 inches by 5/16-inch thick. 
There are ten floor stringers of 3 inches by 3 inches by 8.4- 
pound Z-bars, five on each side of the center longitudinal 
bulkhead, secured and riveted to the floor frames by angle 
iron clips. There are two rows of stanchions in the hold, 
2% inches by 2% inches by 5-pound Z-bars spaced every 6 
feet to support a heavy deck load. On each side of the hull 
there is a Z-bar stringer, 3 inches by 3 inches by 8.4 pounds: 

The plating is of the best flange open-hearth steel from 
55,000 to 65,000 pounds tensile strength. The bow plating 
and knuckle forward where exposed to wear is 15.3 pounds to 
the foot; the bottom plating, 12.75 pounds; the sides, 10.2 
pounds, and the after stern rake, 7.65 pounds. 

The hull is divided by three fore-and-aft bulkheads, the cen- 
ter bulkhead being of 1o-pound plate and the wing bulkheads 
of 7.65-pound plate, stiffened with 214 by 2™% by 4-inch angles, 
spaced every 3 feet and made watertight by Rees’ patent steel 
flanged intercostal. There are also seven transverse bulk- 
heads of 7.65-pound plate, stiffened every 3 feet by angle 
iron stanchions. The hull is, therefore, divided into 29 water- 
tight compartments. Under the boilers and under the engine 
beams there is a 44-inch steel deck and also a 3-inch by %4- 
inch plate extends from the stem to the main transom and is 
secured to the center and transverse bulkheads and deck 
beams. The remainder of the deck is of 2-inch white pine. 

There are four fantails, one on each side and two in the 
center formed of angle iron and corrugated or checkered 
plates, extending from the transom to the after-end of the 
engine beams and secured to the engine beams and jockey 
beams by plates and gussets. There are four balanced rudders. 

The cabin accommodations, as shown in the illustration, 
are of the regular Missouri River style, designed to accommo- 
date only the crew and a limited number of passengers. 

As previously stated, the wheels can be driven by either 
high-pressure or cross compound engines. If high-pressure 
engines are used they will be 16 inches diameter and 7 feet 
stroke, If cross compound are desired, they will be 16 and 
32 inches diameter by 7 feet stroke. Each pair of engines 
drives independently one of the wheels. The wheels are 22 
feet in diameter with buckets 20 feet long and 26 inches 
wide. Steam is furnished by two separate batteries of three 
boilers each. Locomotive boilers can be substituted if desired. 

It is estimated that this boat will have a displacement of 
2,500 tons net when loaded to a depth of 8 feet at the stem 
and 3 feet 6 inches at the stern, or 36 tons to the inch of 
draft for the first 12 inches, and’ to increase the displace- 
ment as she gradually comes to her full bearing. The esti- 
mated weight of material, fuel, etc., is 636 tons, or on a mean 
draft of 4 feet, 665 tons net, and at a draft of 8 feet for- 
ward and 3 feet aft, 1,872 tons net. By loading the boat 
deeper at the stern the capacity will be largely increased, 
but the design has simply been worked out according to Mis- 
souri River requirements. 


NOVEMBER, IQIO 


International Marine Engineering 


461 


na Baie f 
0 0 1 


My ee 
| } 
i 


Se 


a pe ee 


——— 


bist 
ZI 


PROFILE 


PROPOSED DESIGN FOR STEAMER JOHN TODD. 


Stern Wheel Steamer Endeavor for the Congo Mission 


of the Baptist Missionary Society. 


The hull and machinery of the stern-wheel steamer En- 
deavor, built for the Congo Mission of the Baptist Missionary 
Society, were designed to meet the requirements laid down by 
the missionaries, and both hull and machinery were inspected 
during progress of Mr. C. T. Williams, the missionary engi- 
neer, who came to England from the Congo for this purpose. 
The Baptist Missionary Society also had the advantage of the 
advice and assistance generously afforded them by the late Mr. 
G. L. Watson, of Glasgow, the celebrated naval architect and 
yacht designer, and, subsequent to his death, by Mr. J. R. 
Barnett, his parter and successor. 

The contract for the whole of the work was placed by the 
‘society with Messrs. Salter Bros., launch builders, of Oxford, 
and they placed the order for the machinery with Messrs. 
W. Sisson & Company, Ltd., of Gloucester, and also requested 
them to work out the hull design as far as the structural ar- 
tangements, ‘trussing, etc., were concerned. 

The general arrangement of the vessel is clearly shown by 
the illustrations, and, as usual, the hull is well sub-divided into 
watertight compartments by longitudinal and transverse bulk- 
heads. It may be mentioned that the trussing is of novel de- 


sign, the vertical pillars being formed of tapered steel tubes, 
which secure strength and lightness and constitute ventilating 
shafts for the various compartments. The main tie-bars are 
connected by turned steel bolts to steel castings securely at- 
tached to the pillars and to the main deck and longitudinal 
framing of the upper deck, an arrangement which proved to 
be most satisfactory. 

The hull throughout and the main deck are of steel, and the 
whole of the steel and iron work is galvanized; the upper and 
shade decks are of teak, the latter being covered with sheet 
copper. The cabins are of teak and suitably arranged for 
ventilation for hot climates. 

The machinery consists of a pair of W. Sisson & Company’s 
specially designed compound jet condensing engines, arranged 
on the center line of the boat and having partially superposed 
cylinders, 11 inches and 22 inches diameter by 48 inches stroke. 
This is a type of engine which the builders have proved by a 
good many years’ experience to have substantial advantages, 
such as compactness, lightness and less liability to interference 
or damage than engines at the sides; also the passage of steam 
from one cylinder to the other is very direct and the drainage 
of the cylinders excellent, as they are practically self-draining 
right through to the exhaust. The crankshafts being coupted 
only by a drag link are free to take, without injury, a position 
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out of line with each other if the hull is subjected to any 
strain or distortion. The channels which form the lower mem- 
bers of the engine framing, in conjunction with the U-shaped 
steel casting connecting the main bearing brackets (which are 
also of steel), and the Y-shaped stay from these to the high- 
pressure cylinder, constitute a stiff and comparatively light 
framing. The connecting rods are tubular; the valves are of 
piston type; the valve gear of single-fixed eccentric or Marshall 
type, and the handling of the engines is thus rendered ex- 


ceedingly easy. The paddle-wheels are of the feathering type, 
with a simple and effective form of framing which does not 
involve the heavy and expensive forgings of the usual form of 
feathering-wheel framing. The wheel centers are of cast 
steel. 

As before mentioned, jet condensing is employed, there 
being two double-acting air pumps having automatic suction, 
and thus without either suction or bucket valves. They are 
actuated direct by a pair of compound cylinders, whose stroke 
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is regulated and motion given to the valve gear by a crank- 
shaft with cranks at right angles, the rods connecting the steam 
cylinder crossheads to the pump crossheads being double, 
passing on each side of the crankshaft, the cranks working 
between them.’ An automatic expansion shaft governor, 
formed in the fly-wheel, controls the high-pressure valve and 
prevents racing under any conditions of load. 

The boilers are in duplicate, partly on account of head room, 
to avoid trespassing on the upper deck room, and partly so as 
to secure a certain amount of duplication. They are of Sisson 
type, securing among other advantages uniform length. of 
watertubes, and these are all straight; the water drums are 
of welded steel tubes pressed into the shape required, thus 
avoiding any riveted joints except at the two ends. The 
working pressure is 165 pounds per square inch, and the boilers 
have the usual accessories, with extra large grates for wood 
burning, and are fed by duplicate feed pumps of duplex type, 

or by an automatic restarting injector at pleasure. Suitable 
_ valves and connections are arranged so that complete drainage 
of the watertight compartments can be performed either by 
the jet condensing pumps above mentioned or by one of the 
duplex feed pumps. The strainers or rose boxes for all pumps 
and the injector are arranged at the deck level, with very large 
copper wire strainers easily accessible for cleaning, and the 
main injection valves are in duplicate, one at each side. Ar- 
Tangements are also made for supplying the toilets with water 
and the bath with either hot-or cold water. 

The vessel was temporarily erected and riveted up complete 
with all accessories, the machinery fixed on board, and the trial 
trip run on the river at Oxford. The whole was then marked 
for re-erection, dismantled, packed and shipped. Information 
has been received recently stating that the work has come 
together with great facility, the re-erection having been quickly 
performed entirely by native labor, an indication of the ex- 
cellent workmanship in the hull. 

A later report states that the vessel has run over 4,000 
miles and proved most satisfactory in respect of speed, carry- 
ing capacity, stiffness under all conditions of loading, fuel con- 
sumption and ease of handling. The last-named quality is a 
very valuable one, for navigation on the Congo is beset with 
many difficulties. 

According to a report from Mr. Alfred Stonelake, from 
Kinshasa, Stanley Pool, the two boilers, each the size of the 
single (Thornycroft) boiler on an earlier steamer, the Good- 
will, consume only about the same quantity of fuel (wood) 
as was used on the Goodwill. Instead of two pumps with diffi- 
culty feeding the one boiler one pump feeds the two boilers, 
yet only working about half the time. Instead of the firemen 
being hard-worked they now have an easy time of it. The 
engines, too, have received much attention. It is a surprise 
that engines so small can develop such power and speed. 
There is a certain vibration of the sponsons to be overcome 
and then the Endeavor will be an ideal steamer, As it is the 
boat has steamed 2,000 miles without a single worry concern- 
ing the engines and boiler. 

When the boat was put together temporarily by the builders 
for her trials the fitting and riveting were carefully and satis- 
factorily done, and although only about one-half of the rivets 
were put in there were no leaks during the trials. There was 
also no difficulty in finally fitting and riveting the vessel in 
Africa with native labor. 

The side paddle-wheel engines are of compound, non-con- 
densing type, having partially superposed cylinders, 9 inches 
and 13% inches diameter by 36 inches stroke, with piston 
valves to both high and low-pressure cylinders. The boilers 
sre of the usual marine return-tube type, 6 feet diameter by 8 
feet long, 150 pounds working pressure. The speed of the 
vessel is 10 miles per hour. The engines were steamed in 


Messrs. Sisson & Company’s shops prior to being sent out to 
Burma, together with all the steel work and accessories of the 
hull of the vessel, which was 67 feet 6 inches between per- 
pendiculars by 15 feet molded breadth by 4 feet 3 inches 
molded depth; draft, 2 feet 6 inches. Complete instructions 
were supplied to the owners for re-erection and fitting up of 
the vessel complete in Burma. 

An application which has now become comparatively com- 
mon in connection with a light draft launch is the tunnel 
arrangement, which enables a screw propeller of suitable 
diameter to be applied, and thus screw machinery can be 
utilized for light draft vessels in this manner. When so 
applied the engines usually run at a high speed, as the pro- 
peller diameter is naturally kept as low as practicable so as 


TRIPLE-EXPANSION, 


HIGH-SPEED SISSON MARINE ENGINE, 


to reduce the height of tunnel. For such work Sisson’s high- 
speed, double-crank compound and three-crank triple-expan- 
sion engines of specially designed light type are very suitable. 
Either single or twin screw may be arranged for, depending 
upon the conditions required to be fulfilled, and in such cases 
the adoption of a watertube type boiler to save weight is 
advisable. 


SHALLOW DRAFT BOATS IN THE PACIFIC 
NORTHWEST. 


The type of shallow draft boats propelled by a stern wheel 
set athwart the hull, resting on timbers overhanging the 
transom, has reached a high state of perfection in the Pacific 
Northwest, and appears extensively on Alaskan rivers. The 
hulls have very little, if any, dead rise, short rakes astern, 
and are carried out very full into their forward quarters. 
This presents the greatest possible bearing surface, and as 
the weights of materials are kept as light as is consistent with 
strength and durability, the initial draft is small, rendering 
them serviceable on streams of shallow depth. Their draft 
is increased very uniformly per ton of load from light water- 
line to maximum load line. The less the draft, the less the 
power required to propel them, a feature which permits them 
to do some remarkable feats in stemming shallow riffles. 

The first craft of this sort built by Joseph Supple, of Port- 
land, Ore., was the steamer Chester, a hull too feet by 20 feet 
by 3% feet, launched in 1895 for service on the upper stretches 
of the Cowlitz River, a tributary of the Columbia, drainins 


Southwestern Washington. This boat, when launched with 
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machinery and equipment installed, drew only 5 inches of 
water. Red cedar was used extensively in her framing, and 
her timbers were of such small dimensions that many ”wise- 
acres” among steamboat men predicted that she would fall 
to pieces on her trial trip. She is still in service, however, and 
bids fair to last several years longer. 
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when headed upstream, her fore quarter will rise onto the 
bar, and the suction of her stern wheel will soon draw out 
the sand and permit her to slide over. She has been re- 
planked several times, as her bottom wears out from contact 
with the bars. 

Since the discovery of gold on the Yukon there has been a 


FIG. 1.—ONE HUNDRED FOOT STEAMBOAT, WHOSE DRAFT AT LAUNCHING WITH MACHINERY AND 
EQUIPMENT WAS 5 INCHES. 


She has a boiler of locomotive fire-box type and a pair of 
6-inch by 24-inch stern-wheel engines. A picture has been 
taken of her when she was tied to a tree on the bank and a 
dray had driven into the stream and was receiving freight 
from her fore deck. The water covered scarcely more than 
the fetlocks of the horses. She is speedy and easily handled, 
and her lasting qualities have been a source of wonder to her 
builder and owners. 

Her hull is pliable to a considerable extent, and is held in 
shape by a simple system of hog chains, which hold up the 


. 
FIG. 2.—THE TANONA, AN ENLARGED CHESTER. 


boiler, stern and fore deck and hold down the places where the 
hog posts are stepped. All of her fore-and-aft timbers and 
planking are rendered continuous by securing the butts to- 
gether with straps of the same size scantling fastened to each 
section with carriage bolts. The hull will bend without dis- 
turbing any of the joints or casting out the calking materials. 
In passing over a sand bar carrying less water than her draft, 


great demand for light-draft boats prepared for shipment 
knocked-down to a point where they could be reassembled 
for service. Over twenty boats of this type, varying from 
80 feet to 150 feet in length, have been built at the Supple 
shipyard, and they have all been modeled after the lines of 
the Chester, and have had timbers of proportionate dimen- 
sions. As these boats received rough handling and were 
used on long, difficult runs, they were built a little heavier 
than the Chester, and their draft was increased about 50 
percent over hers. It was also found necessary to reinforce 
the butt straps on the top sides and sheer with plates of No. 
10 galvanized steel, which served as a common washer for 
the strap bolts and added a great deal of strength to these 
parts. 

A novel feature was devised to assist in passing over the 
swift shoals, consisting of a set of spars which were worked 
from each side of the fore deck and from each end of the 
transom. It is hard to describe just how these spars were 
operated, but the effect was much the same as though a person 
lying flat on his face would hook himself along with his — 
elbows. The part of the hull bearing heaviest on the bar 
would bend up, so that perhaps each end would be afloat if 
the bar were narrow. 

These spars are used a great deal, and the hulls have to be 
replanked every year. In most cases the bottom planks and 
knuckles are fastened with carriage bolts, and the replanking 
can be done without damage to the frames, as is the case where 
spikes are used. In all cases, except one, the top frames: 
have been made of Douglass fir knees, from 114-inch to 134- 
inch faces, according to the size of the boat. The one excep- 
tion was in the steamer Willie Irving, which was taken over 
the Skagway trail and reassembled on Lake Bennett. Her 
frames were of bent oak, as her owner intended to improvise 
sleds with them to transport the materials over the White 
Pass. The wagon road was finished in time to avoid this 
rough usage of the frames, however, and the first toll col- 
lected on this road was on these materials. 
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The Jrving was the first steamboat taken down the Yukon 
‘through the White Horse Rapids and Miles’ Canyon. She 
was operated two full seasons and part of a third on the run 
between Dawson and White Horse, and is said to have earned 
over $250,000 (£51,500) in that short time. As she was only 
80 feet by 20 feet in size and made only a dozen trips or so in 
-a season, her earnings are a good gage of the high rates 
charged for transportation in these pioneer days. She was 
wrecked in an accident and her remarkable career ended. 
When shipped, no part or package was over 20 feet long, nor 
too heavy for two men to carry, except the shaft for her 
stern wheel, which was a hollow tube weighing about 4oo 
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Michaels by steamship. Fig. 2 shows her loaded with 180 tons 
of freight, and her draft is 38 inches forward and 30 inches 
aft. Without load she drew 16 inches. Her sparring rig had 
not been installed when this picture was taken. 

In conclusion it should be noted that a successful shallow- 
draft boat must have a light and timber hull, with as full lines 
as possible, and all parts must be so constructed that they are 
pliable, yet strong, and cannot be disarranged by working. 
While a flat-bottomed boat with side wheels or a propeller 
boat with tunneled twin screws may give good service for 
such severe services as have been described in this article, the 
stern-wheel type seems to give the best results. 


THE BLUFF CITY, A TYPICAL LARGE MISSISSIPPI RIVER STEAMER. 


THE INDIANA, A TYPICAL OHIO RIVER SIDE-WHEELER. 


-pounds. The boiler was of the watertube type and easily 
“made in sections. The engines were built entirely of cast steel 
-and wrought iron at the factory of the Marine Iron Works 
in Chicago. She was by far the fastest boat on her run, a 
fact which, no doubt, added largely to her earning capacity. 

‘Fig. 2 shows the steamer Tanona, which was built in 
1904 by Joseph Supple from plans made by Capt. Jas. T. 
Gray, enlarged from measurements taken by him on the 
steamer Cluster. The hull was erected at the Supple shipyard 
with deck frame and posts and chains removed. This boat 
‘is still on the Fairbanks run, and is claimed to be the swiftest 
«craft of her size in the Yukon district. She is 150 feet by 30 
feet. 

Some idea of the rapid work performed in reassembling 
‘may be had from the fact that the Tanona was on her way 
fully loaded in twenty-one days after her parts reached St. 


THE STEAMERS BLUFF CITY AND INDIANA 


The steamer Bluff City, built expressly to meet the low- 
water conditions of the Mississippi River, is considered a very 
able representative of the light-draft stern-wheel type of river 
boat. She was designed to ply the Mississippi River and all 
points between St. Louis (Mo.) and New Orleans (La.), a 
distance of 1,200 miles. Her dimensions are 225 feet length, 
42 feet beam, and 6% feet depth of hold. The hull construc- 
tion is carried along the lines of strength and light draft. 

The power plant consists of a battery of four boilers, 26 
feet long, 44 inches in diameter, each containing four 7-inch 
and two 11-inch flues. The boilers furnish steam for two 
horizontal high-pressure cylinders, 20 inches in diameter by 8 
feet stroke, of the balanced lever type, with California cut-off, 
turning at 18 revolutions per minute one large stern paddle 
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wheel, 24 feet diameter, with buckets 27% feet long and 
28 inches wide. Auxiliary engines operate double capstans 
forward and aft, also freight hoisters and two stages, 50 feet 
long by 6 feet wide. The stages are used entirely in loading 
and unloading cargo. Coal for the boilers is carried forward 
in bunkers, where it can be quickly and easily passed to the 
furnaces. 

From the main deck forward rises the main stairway to the 
second or, boiler deck, on which are the grand saloon or cabin, 
staterooms, etc. The cabin is painted a pure white and has 
thirty-two staterooms, accommodating about eighty passengers. 
It is 156 feet long, the social hall forward measuring 14 feet 
by 28 feet. The gentlemen’s and ladies’ saloons, 13% feet wide, 
together with the bar, office, barber shop, etc., are on this 
deck. 

The “texas” is 80 feet long and contains ample and well- 
furnished quarters for the crew. 
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the pillow blocks and crossheads are of cast steel. A com- 
plete electric plant is situated in the room just aft of the 
boilers. The hull is of very light construction, but strongly 
put together, her model, small depth and breadth of beam in- 
suring the necessary light draft. On her trial trip she drew at 
the point of greatest immersion, at the stern, just 33 inches 
of water. 

Cabin accommodations are provided for about 150 pas- 
sengers, the rooms being arranged on both sides of a large, 
long, roomy saloon cabin. All the staterooms are equipped 
with electric lights, lockers and the usual accommodations. 

All the freight that is handled is placed on the main deck, 
where it is readily accessible and can be moved quickly. It is 
taken aboard by means of a swinging stage, 40 feet long and 
6 feet wide, and is operated by steam. 

Both the Bluff City and Indiana were built by the Howard 
Ship Yards Company, at Jeffersonville, Ind. 
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INBOARD PROFILE AND DECK PLAN OF THE ALASKAN RIVER STEAMER TONSINA. 


The Ohio River steamer Indiana is a typical side wheeler of 
very light draft. She is one of three passenger and freight 
packets plying the Ohio River and making trips between Cin- 
cinnati, Ohio and Louisville, Ky. Her principal dimensions 
are as follows: Length, 285 feet; beam, 42 feet; with an ex- 
treme width of 80 feet and 6% feet depth of hold. 

The Indiana has three decks, the main, cabin or boiler deck, 
as it is termed, and a hurricane deck. She has a battery of five 
boilers, 26 feet long, 42 inches in diameter, each of which con- 
tains two 15-inch flues. The boiler shell is .28 inch thick; pro- 
pulsion is by two horizontal high-pressure engines, 25% inches 
in diameter by 8-foot stroke, which drive two paddle wheels, 
28 feet in diameter, with buckets 1514 feet long and 30 inches 
wide. Ordinarily the wheels operate at 20 revolutions a 
minute. The average steam pressure is about 175 pounds. 
The fuel, coal, is carried on deck in a large bunker, or com- 
partment situated just forward of the boilers. The average 
consumption of coal, in making a round trip of 300 miles, is 
about 1,700 bushels. The average speed of the boat is thirteen 
miles per hour. Her engines are of the high-pressure balance 
lever type with cut-off, with a cam from main water wheel 
shaft. The piston rods and wrist pins are of wrought steel. 


ALASKAN RIVER BOATS. 


Three stern-wheel river boats, the Tonsina, Nizina and Gul- 
kana, were built by the Moran Company of Seattle in I909 
for carrying passengers and supplies up the Copper River in 
Alaska during the construction of the Copper River and 
Northwestern Railway. They were similar in design and 
construction, but of different sizes, the Tonsina being 120 feet 
long, the Nizina 110 feet long, and the Gulkana 80 feet long. 
They were of very light construction, and, of necessity, of 
small draft, consequently they had to be shipped “knocked 
down.” 

The keel, stem, frames and beams were all. erected in the 
yard, and the garboards, bilge and sheer strakes fitted to them 
and bolted in position. The entire structure was then care- 
fully marked and taken down for shipment, being perma- 
nently erected after arrival at Alaska. As the three 
boats were all of practically the same proportions, the follow- 
ing description of the Tonsina will serve for all three: 

The watertight bulkheads were three in number, located 
one forward of the boiler hatch, one near amidships, and one 
under the engine room, of vertical cedar ceiling, in two thick- 
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nesses, with light canvas between and extending to within 
24 inches of the deck. A freight house, 102 feet long by 8 
feet high, a cabin on the boiler deck, the pilot house and 
“texas” comprised the superstructure. The freight house, it 
will be noted, was of ample size. On the main deck were 
located the crew’s quarters, oil lockers, storeroom, toilets and 
wash room. 

The cabin on the boiler deck contained a dining room, gal- 
ley, locker, eight state rooms, a meat locker and the cook’s 
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MIDSHIP SECTION OF THE TONSINA. 


room. The “texas” contained four state rooms; all decks 
were covered completely with canvas. Life lines of flexible 
galvanized wire extended from the forward end of the freight 
house to the stanchions on the fan-tail at each side of the 
boat. 

A reversible steam capstan was fitted on the main deck 
forward, its principal object being to warp the vessel up- 
stream in a swift current by winding in a line made fast to 
a tree or stump on land. Leads were also run to the sparring 
rig aft for lifting the hull clear of a sandbar in case of 
grounding. Her general equipment was in accordance with 


the United States Inspection Laws for a boat of her kind 
and service, and included capstan bars, snatch blocks, ware- 
house trucks, pike poles, with and without hooks, peavies, 
handspars, cross-cut saws, pole and ordinary axes, etc. She 
was provided with a complete outfit of oil-burning lamps in 
lieu of electric light, and the cabin was heated by an airtight 
wood-burning stove. 

The propelling machinery consisted of one pair of piston- 
valve stern-wheel engines, 11 inches by 60 inches, with inde- 
pendent cut-off, driven by one locomotive fire-box boiler, with 
an allowed working pressure of 225 pounds per square inch, 
and equipped for burning either wood or coal. The auxiliary 
machinery consisted of two outside-packed feed pumps, one 
fire and sanitary pump, one boiler-testing pump and one feed- 
water purifier and heater. Signals from the pilot house to 
the engine room consisted of the usual gong and jingle bells 
and speaking tube. 

The wheel was 16% feet diameter outside of the rim irons, 
with buckets 2 inches by 18 inches by 19 feet 6 inches, mounted 
on a hollow nickel steel shaft, with wrought iron bedplates, 
these latter being designed for a considerably higher working 
pressure than the allowed boiler pressure for extra safety 
factor. There was also provided one Clinton “Nigger,” with 


6-inch by 8-inch double engine, with steel spools for the use 


of wire line. 


A Shallow=Draft Houseboat for Southern Waters. 


The Merrill-Stevens Company, of Jacksonville, Fla., has re- 
cently built for Mr. W. F. Coachman a 48-foot houseboat for 
service in Southern waters. The general dimensions are: 
Length, 48 feet; beam, 16 feet, and depth of hull 3 feet. The 
house is arranged with a cabin or living room forward, with 
curved glass front. This room also serves as a dining room, 


48-FOOT TWIN-SCREW HOUSEBOAT. 


the table being round, with drop leaves. The passage way run- 
ning from this living room to the galley also opens into the 
two suites, one on either side. Each of these comprises two 
staterooms and a toilet. The galley has a shipmate range, 
sink, with running water, and a refrigerator built in the boat. 
The novel feature of this is that the ice compartment is sur- 
rounded by an air passage and is entirely separate from the 
food. There are also shelves, racks, etc., for dishes con- 
venient for the cook. In fact, many conveniences which are 
commonly only secured on a large yacht have been included 
in the equipment of this boat. 


468 


International Marine Engineering 


NOVEMBER, IQI0: 


Aft of the galley are the engine room and bunks for the 
crew. There.are two Sterling engines of 25 horsepower each. 
These turn twin screws 19 inches diameter, making about 600 
revolutions per minute. From one engine is belted a dynamo, 
supplying current for the lighting either direct or through a 
storage battery. The engines are operated either from the 
engine room or through levers by the pilot either at the 
wheel in the living room or from the upper deck. This makes 
it possible for one man to operate the boat if necessary. 

The seats on the upper deck are principally covers for the 
tanks, one gasoline, one fresh water, and one circulating wa- 
ter from the engines to be used in the toilets. The hand fire 
pump will operate to fill from the surrounding water, the 
overhead tank, or pump the bilge or wash down decks. 

The upper deck, with awning, makes a delightful place to 
sit in any weather. The awning cover being painted green 
protects the eye from the sun glare. ; 

The boat was designed for light-draft service and registers 
15 tons. She makes about 9 miles an hour, and is quite free 
from vibration. The exhaust is muffled and leads out astern 
just above waterline. The whole finish is designed with a 
view of eliminating polishing. The woodwork is all white, 
except overhead. The metal work is galvanized wherever pos- 
sible. The outside wood on the house part is varnished. This 
is not prominent, as the windows take up nearly all the space. 
Each window has a drop blind. The doors are blind doors 
wherever possible. There is free ventilation over each parti- 
tion between the cabins. The stairs from the living room to 
the deck above are covered with a hatch when desired. There 
are electric bells from the galley and engine room to the living 
room and deck. The whole equipment is designed especially 
for the comfort of the owner and guests in Southern waters. 


TANDEM COMPOUND STEAMBOAT ENGINES. 


The illustration shows a 12-inch by 26-inch by 72-inch 
tandem compound condensing engine as constructed by Gillett 
& Eaton, Lake City, Minn., for a stern-wheel Government 
river boat. The engine is fitted with Gillett’s balanced valve 
with variable cut-off for both high and low-pressure cylinders, 
operated by the Gillett & Eaton independent inside valve 
drive. 


The cylinders are made from first class close-grained cast 
iron properly machined. The low-pressure cylinder is placed 
aft and keyed by the aft lug to steel keying plates, which 
fasten directly to the cylinder timbers. The forward end of . 
the low-pressure cylinder is placed on steel holding-down 
and leveling plates. The high-pressure cylinder is attached 
to the low-pressure by a steel connecting bracket, which is. 
cast in one piece with both the low and high-pressure cyl- 
inder heads. The high-pressure cylinder is not fastened by 
lugs, but simply by an auxiliary support on the bottom. 

The piston head for the high-pressure cylinder is of the 
solid type with two snap packing rings. The low-pressure 
piston head is of the bull ring type constructed in parts, thus. 
arranging for ease in caring for or renewing the rings. The 
driving spider is shrunk and riveted on. The high-pressure 
head is made a taper fit and secured with a nut. 

The piston rod for the two cylinders is in one piece, made 
of steel and turned to 4!4 inches diameter for the low- 
pressure and 3 inches for the high-pressure. The after end 
is threaded to fit into the crosshead. 

The main body of the crosshead consists of two steel sides,. 
shrunk and riveted to the crosshead pin. This construction 
admits of the sides being threaded and clamped on to the 
rod. As already stated, the end of the rod is threaded; thus. 
the adjustment for equalizing the pistons may be easily made,. 
and at the same time a secure fastening is obtained. The 
crosshead pin is 434 inches by 5 inches and of steel. The 
gibs for the crosshead are of bronze composition, consisting 
of 77 parts of copper and 8 of tin and 15 of lead. This metal 
is now the standard bearing metal of the Pennsylvania Rail- 
road, and all brasses for these engines are made of this al- 
loy. The gibs are also babbitted with Hodge’s best babbitt. 

The engine slides are of cast iron fitted directly to the 
cylinder beams without separate bed plates. 

The pitman ends are of Norway iron forgings fitted with 
bronze alloy boxes. The ends of the pitman are fitted with 
extra or king bolts outside of the key and gib. 

The pillow blocks are of steel with bottom and , quarter 
brasses. The wheel shaft is of hexagonal forged steel, having 
a minor diameter of 9% inches. There are five wheel flanges 
made of steel, each with 14 arms. These flanges are wedged 
to the shaft according to the regular Mississippi River ap- 
proved method. The cranks are of cast steel. 

The valve drive is of a patent type, known as the Gillett & 
Eaton independent, inside valve drive. Each engine is en- 
tirely independent of the other as far as operating the valves 
is concerned, and the entire device is inside the boat and 
readily accessible for care. The cut-off is operated by a 
curved pendulum, working through a trunnion attached to the 
crosshead, which gives a motion exactly the same as an eccen- 


GILLETT’S BALANCED VALVE VARIABLE CUT-OFF STEAMBOAT ENGINE. 
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tric set opposite to the crank. The main valve is operated by 
the oscillating frame, one side of which is a slide over which 
operates a sliding connection to the center line of the pitman. 

In these engines the reverse is operated by a steam-shifting 
device. The cut-off for both high and low-pressure cylinders 
is arranged to work together and also their relation to each 
other is adjustable, so that one may be adjusted independent 
of the other, thereby permitting a maintenance of the most 
desirable pressure in the low-pressure cylinder. he ordinary 
working steam pressure is 200 pounds to the square inch, and 
the port area throughout is of such size as to permit the en- 
gines to work up to 30 revolutions per minute without exceed- 
ing a steam or exhaust velocity of 5,000 feet per minute. 
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with hand rails and ladder at the stern. A steering wheet 
is fitted on the forward deck. The woodwork throughout is 
of teak, with watertight steel bulkheads at after end of the 
forward deck and each end of the motor compartment. 


An English Boat in Southern Nigeria. 


Messrs. J. Samuel White & Company, Ltd., East Cowes, Isle 
of Wight, have built a number of shallow draft vessels, the 
latest of which, embodying all of the best features of de- 
sign, as worked out by this company, is the Valant, built tor 


STERN-WHEEL STEAMER VALIANT, 


SEAMLESS STEEL SHALLOW-DRAFT MOTOR 
LAUNCH. 


The method of manufacturing the shallow-draft launches, 
built by the Seamless Steel Boat Company, Ltd., of Wake- 
field, is the same as that used for the company’s standard 
type of ship’s lifeboat, i. e., each side of the boat is made of 
one sheet of steel, which is heated ina furnace and then 
pressed into shape between dies in a large hydraulic press. 
In shallow-draft launches, however, which are 4o feet by 8 
feet by 3 feet 9 inches, the usual type of T-bulb keel bar, to 
which the sides are riveted, is dispensed with and a flat keel 
with inside keelsons is substituted, effecting a saving of 3 
inches in the draft. The “tunnel” type of stern is adopted 
to contain the propeller, which would not otherwise be suffi- 
ciently immersed and would consequently be inefficient. In- 
side the tunnel the action of the propeller drives out the air 
and raises the water until the tunnel is filled. With a gaso- 
line (parafine) motor of 15 brake horsepower the launch at- 
tains a speed of 9 miles per hour. 

The motor is of the 2-cylinder 4-cycle type, with magneto 
ignition, free wheel starting gear, water-cooled exhaust si- 
lencer, etc., and runs at full load with a consumption of 114 
gallons per hour, the ordinary Russian or American petro- 
leum being used. 

A teak cabin is placed in the forward end, with two side 
seats, which slide out when required to act as sleeping berths, 
with spring mattresses and reversible cushions. A small lava- 
tory, with wash basin, fresh-water tank, etc., is fitted, together 
with a water-closet of the ordinary yacht’s type, in a 
separate compartment. The roof of the cabin forms part of 
an upper deck, which is used as a promenade, being fitted 


FOR SERVICE IN SOUTHERN NIGERIA, 


service in Southern Nigeria. The designs for this boat were 
made primarily by Mr, T. Henry Wells, consulting engineer 
and naval architect of 63 Queen Victoria street, E. C. The 
details, however, were worked out by Messrs. J. Samuel 
White & Company. The general arrangement of the boat is 
evident at a glance from the photograph shown herewith. 
She is 145 feet long and 27 feet broad, and with a load of 
40 tons the draft is 2 feet and the speed 10 miles per hour. 

The engines are of the triple-expansion horizontal type of 
320 indicated horsepower, and steam is supplied by White- 
Forster watertube boilers. The suitability of this type of 
boiler for this service is emphasized by the fact that with 
native firemen no difficulties have been experienced, and the 
vessel has been run successfully and economically. There 
are two paddle wheels, not, however, working independently. 

The accommodation consists of eight cabins and officers’ 
salon, with the usual offices, etc., and arrangements for carry- 
ing troops. 


The result of the first engineering competition of the 
United States navy, which lasted from July 1, 1909, to June 
30, 1910, has been made public, and the Nebraska and Preble 
are announced as the trophy winners in the battleship and 
destroyer classes, respectively. This is the first competition of 
its kind conducted in the United States navy, and prizes of an 
aggregate value of $5,000 (£1,030) were awarded to the win- 
ners. The saving in coal consumption alone during the year 
as a result of the economy attendant upon this competition is 
estimated at about $1,000,000 (£205,000). Large savings have 
also been made in repairs, in the consumption of lubricating 
oil and other supplies. 
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Vanadium Crucible 
Steel Cylinder Casting 
for Torpedo. 


Physical Properties. 


Elastic Limit - - 65,000 Ibs. 
Tensile Strength - - 80,000 Ibs. 
Elongation in 2" - - - - 22% 
Reduction of Area - - - 43% 


This cylinder was nicked along both 
sides with cutter, and then flattened 
under a steam hammer without break- 
ing. ‘The thickness of the walls of this 
cylinder is 3/is inch or 33-!/3% less than 
the thickness of the cast iron cylinders 
formerly used. 


STUDY VANADIUM 


Vanadium is as old as the world. 


It is a chemical element refined 
from the ore. Once more costly than 
gold, it is now sold by the ton. It is 
the open secret that explains the fine 


qualities of the Swedish iron and steel. 


Every pound of high priced tool steel 


that comes from Europe contains 


Vanadium. It is impossible to make 
the tool steel required by modern 
conditions without Vanadium. It is 
also impossible to reach the highest 
efficiency, life and strength in your 
castings, forgings, springs, tools and 
machinery parts without using Vana- 
dium. Therefore. study Vanadium, 
‘‘The Master Alloy.”’ 


Be sure to specify the product of 
the American Vanadium Company, 
which is the only standard, guaran- 
teed, free from impurities, and correct 
in every particular. 


Illustrated literature free. 
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American Vanadium Company 


318 Frick Building PITTSBURGH, PENNA. 
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GO AND DO LIKEWISE 


Specifications for a new steamship were being decided by the chief engineer of the steamship line and the shipbuilding 
engineer and during their work the subject of brasses came up. 

“I must insist upon Victor Non-Corrosive Silver Metal for the propellers,”’ said the steamship company’s engineer. “ We 
have tried all types of bronzes, but this metal is the best because it resists all galvanic action. Zinc strips are necessary with 
other compositions but none is necessary with the Victor metal. This metal is also very tough and strong, having a tensile 
strength of 67,000 lbs., and an elastic limit of 45,000 Ibs.” 

“T agree with you there,” said the shipbuilding representative, but you will permit us to use our regular bronze for bear- 
ings and bushings.” 

“No,” said the engineer, “and I will tell you why.’ ‘Several years ago I was looking through the advertisements in 
‘a magazine and the following caught my attention:” 


STOP 


for one moment and estimate the enormous savings in repairs and time 
you could show in your department by using a bearing metal that would 
double the present life of your engine bearings. 


LOOK 


at the wonderful superiority of VICTOR VANADIUM BRONZE over the 
regular bearing metal used by railroads as shown in comparative test. 


LISTEN 


to the voice of Opportunity, showing you how the practical elimination 
of bearing troubles can be attained by the adoption of VICTOR VANA-= 
DIUM BRONZE. 


Comparative Bearing Tests of Victor Vanadium Bronze and other Composition Metals 


No, of Bearings R. P. M. Load in Lbs. Time, M. Ss. 
I 400 3000 2 15 VICTOR VANADIUM BRONZE 
2 400 2000 ] OO # £=Regular Bearing Metal. 
3 400 2000 1 15 High Grade Bearing Metal. 


Composition No. 2—81% Copper, 9% Tin, 6% Lead,4% Spelter, Trace of Phosphorous. 
Composition No. 3—84% Copper, 12% ate 497, Lead, Trace of Phosphorus. 


Each of the samples of metals were placed on ine mmeciitae twice. It will be noted that ‘ance ae 
of run checked up exactly in each case. The bearings were placed upon a shaft, 2 15-16’ diameter, and 
the bearing surface in each case was 9 square inches. The speed throughout the test was the same, 400 
revolutions per minute, 50%, more load was applied to special Victor Vanadium Bronze composition and 
its time of run was. much greater than the other metals. The load gaplied ALO Cente to 333.33 Ibs. oe 


VANADIUM METALS COMPANY 
Frick Building = ° 2 = Pittsburgh, Pa. 


“We had such success with Vanadium Steel that I decided to test this Victor Vanadium Bronze Bearing Metal. After 
some very severe work-outs I adopted this Composition for all my bearings and the results are satisfactory in every respect. 

“Tt is really a marvellous composition metal, embodying not only the essential principles of purity and uniformity ot 
metal and great wearing powers, but also weighs ten per cent. less than any other composition bearing brass of the same 
dimensions that we have used.”’ 
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VANADIUM METALS COMPANY 


Foundry, East Braintree, Mass. | Frick’ Building, PITTSBURCH, PA. | 
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TUNNEL BOATS. 


The use of screw propellers for the propulsion of shallow- 
draft vessels has been investigated very thoroughly by Yarrow 
& Company, Ltd., Scotstoun, Glasgow, and the results of these 
investigations were embodied in a paper read at the spring 
meeting of the forty-fourth session of the Institution of 
Naval Architects by Mr. A. F. Yarrow. The following in- 
formation is quoted from Mr. Yarrow’s paper, and, although 
perhaps it is familiar to many of our readers, yet it gives a 
good idea of the design, construction and efficiency of this 
type of boat, and is well worth keeping in mind in considering 
the shallow-draft boat problem: 

Referring to Fig. 1, which represents a section through a 
vessel of this type, such as we frequently build, the upper 
part of the tunnel is considerably above the waterline. thus 
enabling the diameter of the propeller to be greater than the 
draft of water. We adopt, for example, in a boat drawing a 
foot, propellers of 21%4 feet diameter, and in a vessel drawing 
2 feet, propellers of 41% feet to 5 feet diameter. When the 
vessel is at rest the water level inside the tunnel is naturally 
the same as it is on the outside; but, when the propeller begins 
to revolve, the air which is enclosed in the upper part of the 
tunnel is forced out and replaced by solid water. By this 
-means it will be seen that a large propeller, capable of utiliz- 
ing considerable power, can be used in combination with a 
shallow draft. There will be an increased resistance to the 
forward motion of the vessel, due to the action of the screw 
in reducing the pressure of water at the inclined part of the 
tunnel forward of the propeller, and this increased resistance 
is common, more or less, to all screw ships, but it is probably 
proportionately greater in this class of vessel than in those 
where the propeller is in the usual position. There is also a 
loss of efficiency, due to the resistance of the inclined surface 
of the tunnel aft of the propeller. 

The inclined portion of the tunnel aft of the screw should 
be as nearly horizontal as possible, so as to diminish this re- 
sistance; but this would increase the length of the tunnel and 
involve greater draft, because to augment the capacity of the 
tunnel below the waterline is just so much loss of displace- 
ment, and the water in the tunnel above the waterline is equi- 
valent to just so much load carried when the boat is at rest 
and the tunnel full. It is, therefore, desirable to reduce the 
capacity of the tunnel to a minimum, as considerations of draft 
render it not always practicable to select a favorable inclina- 
tion at the after part of the tunnel without causing losses, such 
as those alluded to above, which may be even greater than if 
a steeper inclination of tunnel be adopted. The tunnel is 
sealed on all sides, this being necessary, because, when once 
the air is forced out, it must never be allowed to pass in, or 
the propeller would not be working in solid water. As regards 
the forward part and the sides, there is no difficulty in seal- 
ing the tunnel satisfactorily, but the extreme after part of the 
tunnel should be arranged to come two or three inches below 
the waterline, i. e., sufficiently below the surface to exclude 
the air. To make the operation clear, I would draw your at- 
tention to the model, showing the after part of a launch. This, 
however, does not demonstrate the system favorably, because 
the boat is at rest, and the sweeping away of the bubbles of 
air is not so rapidly effected as when the boat is moving; in 
fact, in actual full-size examples the action of expelling the 
air is almost instantaneous. It will be seen that when the 
motor driving the screw is set in motion the air is driven out 
of the tunnel, and the propeller then works in solid water. 

It has been stated that vessels Sheikh and Sultan, which we 
built in this manner for the Nile, did not tow efficiently, and that 
the sternwheelers, which we and other firms built for the previ- 
ous Nile expedition, towed better. “That was no doubt perfectly 
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true, and may lead to the impression that vessels built on 
this plan are not efficient for towing. Such, however, is not 
the case. As a matter of fact, they are very efficient for tow- 
ing, provided the propellers are made sufficiently large. With 
a view to securing the maximum efficiency for speed when 
not towing, the propellers in all these boats were made of 
small size. Had the Sheikh and Sultan been intended for 
towing, we should, no doubt, have adopted propellers of a 
diameter at least 50 percent greater than we did. I mention 
this fact, in passing, to avoid the impression that vessels on 
this plan do not tow well. : 

I now come to a departure which we have recently made in 
the design of these tunnel vessels, and which has added ‘con- 
siderably to their efficiency. It will be remembered that the 
after part of the upper portion of the tunnel, which is in- 
clined downwards towards the stern, is a source of resistance. 
As already explained, it is compulsory when starting that the 
after extremity should be below the water in order to pre- 
vent air gaining access to the interior of the tunnel. Now, 
experience has shown that once the boat is under way the 
after extremity of this tunnel, when full, may be above the 
surrounding water, because the rush of water out of the tun- 
nel in a sternward direction is such as to prevent the air 
passing in; in fact, the after part of this tunnel may be 6 
or 8 inches higher than the water level without risk from this 
cause, at the same time improving the result, due to reduced 
resistance of the inclined surface. It has been shown that 
the after part of the tunnel should be below the waterline 
when the vessel is starting light; but if it were fixed in that 
position it would be unnecessarily low down when the vessel 
is loaded, thereby involving greater resistance than if the after 
part of the tunnel terminated at a lével sufficient for the 
loaded boat. 

In our more recent vessels of this kind, we have made the 
upper part of the tunnel, from the propeller to the stern, 
hinged in such a way that it can be raised and lowered to any 
desired height, either by machanical means or automatically. 
Figs. 1 and 2 fully explain the system. Fig. t shows the posi- 
tion of the hinged top, or flap, when the boat is light, drawing 
II inches, and Fig 2, when the boat is loaded, drawing 28 
inches. It will be seen at a glance that when loaded, if the 
after extremity of the tunnel were in the same position as it 
is when light, it would involve a greatly increased resistance, 
while by raising the top of the tunnel the water has a clear 
passage open to it to freely pass away in an opposite direction 
to that in which the vessel is traveling. The gain by the rais- 
ing and lowering of this flap is illustrated by diagrams in Figs. 
3 and 4. When the launch is light, drawing 11 inches with the 
same power, the speed is increased from 9.2 miles an hour 
with the flap down to 10 miles an hour with the flap up; and 
when the draft is 28 inches, loaded with 20 tons, the speed is. 
increased from 6.9 miles an hour with the flap down to 8.25 
miles an hour with the flap up, the power at both speeds 
being the same. As might naturally be expected, the increase 
of efficiency due to the lifting of the flap is greater when the 
boat is loaded, the lower speed in both cases being what they 
would have been if there had been no adjustable flap, clearly 
showing the advantage of the flap. 

Now I propose to describe a set of experiments carried out 
with a view to test the towing efficiency of this method of pro- 
pulsion. We built for the Trent Navigation Company a twin- 
screw tug called the Little John. It was 80 feet in length by 
14 feet 6 inches beam; minimum draft, with steam up, 22 
inches; displacement about 40 tons. Each screw was driven 
by a single inverted engine, 10 inches in diameter by 10 inches 
stroke; high-pressure, locomotive boiler. The dimensions of 
the tug were determined by the size of the locks and the 
depth of the river. : 
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POSITION OF FLAP WHEN LAUNCH 1S AT ITS LIGHTEST DRAUGHT OF II INCHES. te eee 
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POSITION OF FLAP WHEN LAUNCH IS LOADED TO A DRAUGHT OF 28 INCHES 
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YARROW S PATENT HINGED FLAP FOR TUNNEL BOATS, AND CURVES SHOWING. EFFECT OF THE DEVICE; ON SPEED. 


Up to the time of our building this boat the Trent Naviga- 
tion Company had experienced much difficulty in dealing with 
their traffic. Side-wheelers were found too wide to pass 
through the locks owing to the paddle-boxes. A twin-screw 
boat, with propellers in the usual position, proved very in- 
efficient; a stern-wheeler was also tried, and found unsatis- 
factory. The company therefore determined to make a trial 
of the tunnel system, and the Little John was built. She has 
been in constant work for several months, and has proved 
conclusively that this system of propulsion is well adapted for 
towing purposes, enabling a considerable amount of power to 
be obtained and efficiently utilized in a small boat with a very 
limited draft. 

Through the kindness of Mr. Rayner, the engineer of the 
Trent Navigation Company, an ,excellent comparison was 
made between our tunnel tug, the Little John, and a side- 
paddle tug, the Robin Hood, which the company have for tow- 
ing on the lower part of the river below the locks, where the 
river is deeper. This latter vessel had feathering floats, ma- 
chinery by Penn, and was undoubtedly a good example of 
this type of vessel, considering the size, draft and power. She 
had a length over all of 91 feet 6 inches by a beam of 14 feet; 
breadth over paddle boxes 24 feet, draft 3 feet, displacement 
about 55 tons; two cylinders, 18 inches diameter by 27 inches 
stroke, condensing; wheels 9 feet 2 inches over the floats, 
3 feet 10% inches wide; return-tube marine boiler, It will 


therefore be seen that the Robin Hood made a fair comparison 
with the Little John. 

In order to test the comparative efficiencies: under ordinary 
working conditions, we towed a number of barges, first with 
one tug and then with the other, over the same reach of the 
river, indicating the engines at different speeds, and by means 
of a dynamometer obtaining the pull on the tow rope. The 
horsepower ascertained by the pull on the tow rope and the 
speed through the water would be less than the indicated 
power of the engines by the due to the propellers 
(whether paddle or screw), the friction in the machinery, and 
to the power absorbed in driving the tug itself. The barges 
towed were: 


loss 


DETAILS OF BARGES USED IN TEST. 


Barge. Cargo Weight of Barge. 
SEVErD ere eta e eee ac ote eaveleiaieree 57 tons 20 tons 
Rowell Somatic on sco oo door oreooconeunes i) © I}. 
WAS ORfocc vo docec0 50 i) © iy 
CONF radoon no ccecbxs0 ve ovedanoabeos saad sal Nil PKI), 
Grane Boat Now lees ee | i & igs 
Total oehate ee tose ok 162 tons. 85 tons. 
Grand total....... yee ovo0decnvsccsg05] 247 tons. 


The comparative results are given in the following table, 
which shows the horsepower and speed in each case: 
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TOWING EXPERIMENTS WITH TUGS ROBIN HOOD AND 
LITTLE JOHN, WITH A VIEW TO TEST THE RELATIVE 
EFFICIENCY OF THE TWO SYSTEMS OF PROPULSION. 


Percentage 

ie Jet, iP, Pull on Horse- of Power of Speed 

Name of Tug. of Tow Rope, | power at | Machinery (Miles) 
Engines. Pounds. Rope. Utilized in | per Hour. 

Towing. 

Robin Hood... . | 90.2 2,314 31.6 35.0 512 
49.98 1,741 XH) | 40.0 4.31 

: 118.24 2,901 44.1 37.3 5.70 
Little John..... 94.37 2,321 32.3 | 34.2 22 
61.97 1,823 OB | 34.4 4.38 


From these experiments and other data it was found that 
the proportion of the power of the engine utilized in towing 
is very nearly the same in both cases. The paddle boat is 
superior to the screw at low speeds and the screw better than 
the paddle at high speeds. On the average there does not 
appear to be any appreciable difference. It must, however, 
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NOTES ON SHALLOW=DRAFT STEAMERS. 
BY A BRITISH SHIPBUILDER, 


Only those who have been abroad and studied the question 
of shallow-draft rivers can realize the difficulty of transport 
and the obstacles which have to be overcome by those trad- 
ing on these rivers and by the naval architects and shipbuild- 
ers who design and build shallow-draft vessels, i. e., boats 
drawing from 12 inches to 4 feet of water. 

There are three systems of propulsion, namely, side paddle, 
stern wheel and screw in tunnel. The latter form of pro- 
pulsion is the most up-to-date, and under certain conditions 
results have been obtained which are far superior to those 
of the side paddle or stern wheeler. 

When a vessel is designed to carry cargo, her draft is con- 
stantly varying. For instance, a large vessel which G. Rennie 
& Company, Greenwich, has just constructed, at one time of 


FIG. 1.—LARGE STEEL HULL, STERN-WHEEL RIVER STEAMER IN VARIOUS STAGES OF CONSTRUCTION. 


be borne in mind that one boat conforms to conditions of 
draft and dimensions which the other boat does not, the over- 
all dimensions and draft of the Little John enabling her to 
pass through locks and over shallows which the Robin Hood 
could not. 

In considering the question of towing on canals or shallow 
rivers, it is not unreasonable to assume that the screw working 
in a tunnel damages the banks to a minimum extent, and in 
this respect is better than the paddle or even a screw in its 
usual location; because, with the propeller working in a tun- 
nel, the rush of water being in an inclined direction towards 


the bottom, rather tends to scour it and to keep open the. 


course, while with paddles the effect would be rather to dis- 
turb the banks and to cause the earth that is washed away 
from the sides to settle in the middle. 


the year draws 3 feet of water and at another time of the 
year can draw as much as 5 feet. It is here where the screw 
in tunnel vessel fitted with Messrs. Yarrow’s ingenious hinged 
flap has a great pull over the side-paddle and stern-wheel type 
of vessel, for it is quite apparent that in either of these types 
of vessels the floats at one period would be too much im- 
mersed and at another period too little immersed to get the 
best results, : 

It must not be imagined, however, that all the advantages 
lay with the screw in tunnel boat. In going astern or in pull- 
ing up quickly undoubtedly the paddle wheel or stern wheeler 
has a considerable advantage. This, of course, is an ob- 
jection to the screw vessel when trading on a river which is 
intersected with sand banks and narrow channels. It is here, 
we think, that the stern wheel has the advantage over the side 
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LARGE BELGIAN RIVER STEAMER. 


wheel, owing to less breadth which this type of vessel takes 
up in a narrow channel. 

On rivers such as the Nile there is a great. difference of 
opinion as to which form of propulsion is best. One large 
company will have nothing else but side-wheel vessels, and 
another company will have nothing to do with this class of 
boat and will insist upon having stern-wheel vessels. In 
general, when there is sufficient breadth of river, the side 
wheel seems to be preferable, and there is certainly not so 
much vibration from this form of propulsion. 

Perhaps the greatest disadvantage of the stern-wheel 
steamer is derived from the fact that the engines and boiler 
must be at opposite ends of the vessel and thus necessitate 
the strengthening of the vessel by means of king posts and 
hogging girders in order to prevent any tendency for the 
vessel to buckle in the middle. 

On the other hand the great advantage of the screw in 
tunnel over the side and stern-wheel steamer is the saving 
in weight of machinery. For instance in a vessel recently 
constructed by G. Rennie & Company there was a saving of 
50 tons over the paddle boat of similar dimensions, and the 
power of the screw boat was nearly double that of the paddle. 
It will therefore he seen that when there is any question of 
carrying capacity on a given draft, there are great advantages 
to be derived from the screw in tunnel vessel. 

Fig. 1 shows the sections of a shallow-draft, stern-wheel 
steamer being erected for shipment at the builders’ yard. 
The view of the completed steamer shows one of the largest 
stern-wheel passenger steamers that have been built. 


FIG. 2. 


Fig. 2 shows a shallow-draft tug, built by G. Rennie & 
Company for towing purposes only. She is fitted with 200 
horsepower engines and has a draft of 2 feet 10 inches aft 
and 18 inches forward, with 6 tons of coal on board. The 
speed is 10 knots and the screws work in partial tunnels. 


Canada has reached tenth place among the nations in the 
world’s shipping. At the end of the last fiscal year there were 
recorded in this country 7,768 vessels of 718,533 gross tons. 


Belgian River Boats. 


Many shallow draft river boats, both of the side-wheel and 
stern-wheel types, are built in Belgium by the Société Anonyme 
John Cockerill, Hoboken. While many of these are for serv- 
ice on Belgian rivers, yet large fleets have been built for 


- navigating Russian rivers, including 54 for postal service and 


passenger and freight traffic on the Volga. Some of the 
boats in this fleet can accommodate 2,000 passengers and are 
fitted out with all the modern improvements which tend to- 
ward comfort and convenience of the passengers. One of 
the latest boats of this type is the Kriloff, 280 feet long, 1,000 
indicated horsepower and a speed of five miles per hour, 
which is capable of carrying 19,000 pounds at the full load 
draft of 4 feet 8 inches. 

The stern-wheel boats built by this company are destined 
largely for the Belgian colonies. Traffic on the Congo and 
its tributaries is carried out largely by boats of this type. 
The Kintanbo and Segitini, built for the Governor of the 
Belgian colonies, measure 164 feet long, 41 feet beam and 
6% feet depth. They carry 500 tons of cargo at a draft of 
5 feet. Propulsion is by means of compound engines of 500 
indicated horsepower, which gives them a speed of about 7 
or 8 knots. 


TOWING STEAMER FOR THE RIVER NILE. 


James Rees & Sons Co., Pittsburg, Pa., have built for serv- 
ice on the Nile a shallow draft steamboat of the American 
Monongahela and Ohio river tow boat type. The principal 
dimensions are: Length, 141 feet; beam, molded, 26 feet; 
breadth over all, 26 feet 6 inches; depth of hold from the 
bottom of the floor to the top of the beam at the lowest 
place at the gunwale, 4 feet 6 inches. The sheer forward is 
36 inches and aft 21 inches. 

The hull is of steel with frames of angle bars 24 by 3 
inches by 6.5 pounds, spaced 18 inches apart. The deck beams 
under the forward deck are 6-inch channels, while the re- 
mainder are 2% inches by 3 inches by 6.5-pound angles cam- 
bered 8 inches and spaced about 3 feet. 

The hull is divided by three longitudinal bulkheads extend- 
ing from the first athwartship bulkhead at the bow to the 
main transom. These bulkheads are of 6-pound plate stiff- 
ened by 2% inches by 2% inches by ™%4-inch angles and are 
secured to the deck beams and deck by angle iron clip stringers 
from the forward bulkhead to the transom and to the keel 
and bottom plates by flanged intercostals, making an almost 
absolute watertight bulkhead. There are also five athwart-~ 
ship bulkheads built of 5.5-pound steel and _ stiffened with 
2% inches by 2% inches by %4-inch angles. 

On each side of the center bulkhead is a keelson consisting of 
a 3-inch by 3-inch Z-bar extending from the forward bulk- 
head to the main transom. There is also one keelson at each 
bilge built of two Z-bars 4 inches by 6 inches by 15 pounds. 
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These are designed to support the upper deck stanchions 
and the main hog chain braces of the boat. There is one 
row of stanchions.on each side of the center bulkhead of 
2% inches by 214 inches by ™%-inch angles riveted to the deck 
beams and the Z-bar keelsons. They are spaced 6 feet be- 
tween centers. 

At the bow, where the shell plate is exposed to the severest 
wear, the plating is 5/16 inch thick. The first keel plate, in- 
cluding the garboards, are also 5/16 inch thick. The remainder 
of the plating is 4 inch thick forward and on the knuckle 
and the balance is 3/16 inch. The sheer strake is 12 inches 
and 3/16 inch thick. 

The deck under the boilers, in the coal bunkers and under 
the engine beams is of steel plate 3/16 inch thick. The rest 
of the deck is covered with 234-inch white pine, except the 
capstan bed, which is of steel covered with oak. The engine 
beams are of steel plate and angle bars of I-beam form. 
The main beam is 8 inches on the face and so arranged as 
to be securely riveted to the deck plate and beams and the 
main and after transoms and formed to receive the main 
pillow blocks, with steel castings forming the keying blocks 
and wheel chain brace steps. 

There is one main hog chain on each side of the boat, 
and also one set of wheel chains with long fastenings in the 
hold forward. The hog chain braces are of gas pipe with 
cast iron top and foot pieces, except the wheel chain main 
king post, which is a steel casting. 

The boat is steered by three balanced rudders with stocks 
cof pipe and blades of steel supported and stiffened with angle 
iron. They are arranged to work in concave recesses, built 
in the stern of the boat and can swing to an angle of 43 de- 
grees starboard or port. The rudders are operated by a 
steam steering gear, directly attached to the main tiller and 
«controlled by levers in the pilot house. There 1s also an at- 
tachment for steering by hand when necessary. 

The main engines are of the cross compound type with 
lever balanced poppet valves. The high-pressure cylinder is 
16 inches diameter and the low-pressure 32 inches diameter, 
with a stroke of 6 feet. The valve motion on the full stroke 
rod is driven from a slide on the main connecting rod, and 
there is a variable cut-off on each engine adjustable while 
in motion from 3%ths to full stroke. The motion for the 
cut-off is taken from the crosshead, thus giving all the cam 
motion of the engines from the inside, avoiding the danger 
of a cam attachment on the wheel shaft. The usual reversing 
arms and levers for operating the valve motion by steam are 
provided, The piston rods are of nickel steel with metallic 
packing. The crossheads are of cast steel with brasses ad- 
justable with set screws. The slides are adjustable on cast 
iron bearings. The pillow blocks are all cast steel with the 
brasses properly fitted. The ccnnecting rods are of white pine 
with iron straps welded to the forged pitman jaws with double 
king bolts in them. 

The paddle wheel is 18 feet in diameter and 16 feet 6 inches 
wide. It is mounted on a shaft of refined new bar iron, 
9 inches diameter of journal with 4 wheel centers of cast 
steel well keyed to. the shaft. The wheel arms and circles 
are of iron and the floats of wood 30 inches wide. 

The usual type of feed pump, known as the western river 
doctor, is fitted, consisting of two hot and two cold water 
pumps with a heater to heat the water as hot as possible 
from the exhaust steam of the pumps. There is also an 
‘auxiliary steam pump for washing decks, for fire purposes, 
etc. A hand deck pump is also provided for washing out the 
boilers by hand. 


There are three boilers each 45 inches diameter, 18 feet 


long, with 44 tubes in each boiler designed for 175 pounds 
~working pressure. 
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A surface condenser with brass tin tubes and brass heads, 
designed to take care of steam at a working pressure of 180 
pounds and water at a temperature of 85 degrees, is installed 
with separate air and circulating pumps. A 17% kilowatt 
generator with a double Sturteyant engine with switchboard 
is supplied for lighting the boat and operating a 4,000 candle- 
power searchlight, f 

The suction pipes in the hold are copper and brass and the 
balance of the steam and exhaust piping is of iron and steel. 
All the couplings and valves are of brass. 

The. deck machinery includes one large double cast iron 
barrel capstan with a large main spindle having a counter- 
shaft for double purchase with connection by shafts and 
wheels to the capstan engine with reversible valves and levers 
to operate the capstan by hand or by steam. There are also 
two hand capstans located alongside the boilers. 

This boat was erected at the builders’ works in Pittsburg, 
then taken apart and shipped to Egypt in packages not over 
11 feet wide, 9 feet high or 28 feet long and not exceeding 
to tons in weight. The boat was then re-erected by the 
owners without any aid from the builders. Soon after she 
went- into service trial trips were made, consisting of a 
preliminary run from Khartoum to Gebel Aoli and back, and 
a separate trial over a measured mile while towing three 
barges. The run from Khartoum to Gebel and back was 
made at a speed of 9% miles per hour, and the engineer 
under whose supervision the test was run stated that the 
main engines worked well, giving plenty of power and proy- 
ing simple to handle and reverse. During the run the boiler 
pressure ranged from 140 to 150 pounds. The condenser 
and feed water heater worked satisfactorily and a vacuum 
varying between 22.5 and 25 inches was attained. No trouble 
was experienced in operating the doctor feed pump. It was 
found that the draft of the boat exceeded 3 feet, with Jess 
than 10 tons of coal on board, by about 4 to 6 inches. 

On the speed trials over the measured mile, towing three 
barges, the starboard barge was loaded with stone and drew 
4 feet 6 inches; the port barge was loaded with coal and drew 
4 feet %4 inch, and the head barge was loaded with stone and 
drew 4 feet 6% inches, the average draft of the three being 
4 feet % inch, representing a load of about 817 tons, irre- 
spective of the actual weight of the barges. 

On the first trial, the boat made a speed upstream of 5.397 
miles per hour and downstream of 7.25 miles per hour, giving 
a mean speed of 6.313 miles per hour. On a second trial 
the speed upstream was 5.81 miles per hour and downstream 
7.42 miles per hour, giving a mean of 6.615 miles per hour. 
The steam pressure on these trials did not drop below 155 and 
was usually between 165 and 170. No coal consumption 
records were kept on these trials, because results obtained on 
such short trials are apt to be misleading, but from the statis- 
tics of the coal consumption on regular trips to’ Malakal, the 
owners state that the boat is very satisfactory on the score 
of fuel economy, The speed trials showed that a faster craft 
was built than was anticipated and there proved to be plenty 
of power to meet all needs. 

The Bureau of Navigation reports 376 sail and steam ves- 
sels of 95,137 gross tons built in the United States and 
officially numbered during the quarter ended Sept. 30, 1910. 
During the corresponding quarter ended Sept. 30, 1909, 347 
sail and steam vessels of 48,914 gross tons were built in the 
United States and officially numbered. ‘There is, therefore, 
an improvement of nearly 49 percent in this year’s showing, as 
compared with that of last year. Forty-five percent of the 
total tonnage was comprised of steel steamers built onthe 
Atlantic and Gulf coasts, and 39 percent were steel steamers 
built on the Great Lakes. 
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LARGE SIDE-WHEEL PASSENGER STEAMER ON THE RIVER NILE. 


The Nile Passenger Steamer Egypt. 


Many shallow-draft steamers have been placed in 
service on the River Nile, but ‘probably the most luxurious is 
the side-paddle passenger steamer Egypt, which was built for 
Messrs. Thomas Cook & Sons, Ltd., by John I. Thornycroft 
& Company, Ltd., Southampton. The illustrations show the 
steamer under service conditions, manned by a native crew, 
on the River Nile. The interior views give a good idea of the 
spacious and sumptuous nature of her accommodations. The 
boat is 230 feet long over all, with a beam of 32 feet. Her 
depth is 9 feet 6 inches, and the actual draft, fully loaded, 
only 3 feet 3 inches. She was shipped from the builders’ 
works in loose plates and angles and re-erected at Cairo. The 
engines are of the diagonal tri-compound, surface-condensing 


type, capable of giving the boat a speed of over 10 miles per 
hour. 


Shallow=Draft Stern=Wheeler for Mexico. 


The Johnson Iron Works, Ltd., New Orleans, La., has under 
construction a steel-hull stern-wheel steamer, 87 feet between 
perpendiculars, 24 feet beam, with 4 feet depth of hold amid- 
ships. The hull is constructed of galvanized steel plates and 
has a center line plate and two truss bulkheads. There are 
also four athwartship bulkheads and steel deck beams, with a 
yellow pine deck inside the stringer plates.. The cabin is to 
be fitted up for the accommodation of twenty passengers, and 
will be constructed of mahogany and Spanish cedar. The 


INTERIOR VIEWS ON BOARD THE EGYPT. 
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machinery equipment consists of a pair of tandem compound 
engines, 71%4 inches by 15 inches by 36 inches stroke, fitted with 
a surface condenser. Steam is supplied by boilers of the fire- 
box return-tubular type, equipped with two feed pumps. The 
boat will draw 22 inches of water with 30 tons of freight on 
board. 


The Corona. 


Recently the Crown Agents for the Colonies for Northern 
Nigeria ordered a twin-screw, shallow-draft steamer from 
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power is 300. There are also a steam-steering gear, electric 
light outfit, hot and cold-water baths, refrigerating chamber 
and plant, and a powerful searchlight. 


The Millepede. 


In the construction of the Millepede, a photograph of which 
is shown herewith, the absence of heavy hog chains and braces 
should be noted. This, coupled with the comparatively light 
paddle wheel, marks the principal distinction between many 
British and American-built stern-wheel river boats, The 


THE CORONA, 


Messrs. Forrestt & Company, Ltd., Wyvenhoe, for use as the 
High Commissioner’s yacht. The hull is 160 feet by 30 feet 
by 5 feet 6 inches, and with stores and a cargo of 38 tons on 
board it has a draft of 24 inches. The speed is 1014 miles per 
hour. Comfortable quarters for the High Commissioner are 
located on the upper deck forward, consisting of a spacious 
dining room furnished in American oak, adjoining which are 
the High Commissioner’s office and two large sleeping apart- 
ments. Accommodation is also provided for the several offi- 
cers, captain, European engineers and native crew. 

The propelling machinery is of the triple-expansion type, 
with two watertube Stirling boilers. The designed horse- 


Millepede was built by Forrestt & Company, Ltd., Wyvenhoe, 
for service on the Zambesi. The hull is 99 feet long by 16 
feet broad by 4 feet deep, with a draft of 18 inches. Steam 
is furnished by a locomotive boiler and propulsion is by means 
of high-pressure engines aggregating 145 horsepower, giving 
the boat a speed of 11 miles per hour. The hull is of galvan- 
ized steel, built in sections for shipment and the passenger 
accommodations are in teak deckhouses on the main and up- 
per decks. 


Messrs. Vickers, Sons & Maxim are to build an experi- 
mental model towing tank at their works at Barrow-in-Furness. 


THE MILLEPEDE. 
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The Tow Boat Schutung. 


The beginning of the development of interior waterways 
in China has called for shallow-draft passenger and tow boats 
which are capable of navigating swift rapids, particularly on 
the upper Yangtse Kiang. This river has been navigated for 
many years as far as Ichang, which is a thousand miles from 
the sea, by vessels of 2,000 tons, but until recently navigation 
beyond Ichang has been entirely carried on by junks, which 
have taken from four to five weeks for the passage to Chung- 
king, owing to numerous rapids in the river. The navigation 
of this part of the river by steam was first shown to be feas- 
ible by the successful voyages of a number of British gun- 
boats constructed by Messrs. Thornycroft. Recently, how- 


Iowa, for service in a river where the depth of water is 
limited at certain times of the year to 12 inches. The hull is 
100 feet 6 inches long, 28 feet wide, with an 8-foot depth of 
hold. The shell plating is 3/16 inch thick, and the frames are 
2 inches by 3 inches by 3/16-inch angle bars. There is one 
center line plate bulkhead and four additional longitudinal 
trusses. The main deck beams are channel, 3 inches by 4 
inches, and the deck is plated with 8-pound steel. 

The machinery plant consists of one tubular boiler, 40 inches 
in diameter and Io feet long, with an 18-inch by 18-inch dome. 
It contains seventy-one 2-inch tubes and is designed for a 
working pressure of 200 pounds per square inch. The grate 
area is 12 square feet. There is one pair of 8-inch by 48- 
inch poppet valve high-pressure engines, with California cut- 


TWIN-SCREW TUNNEL TOW-BOAT SCHUTUNG, DESIGNED FOR SERVICE ON THE YANGTSE KIANG RIVER, CHINA. 


ever, there has been inaugurated a regular steamboat service 
by the Szechuan-Steam Navigation Company. For this sery- 
ice the steamer Schutung has been built by Messrs. John I. 
Thornycroft & Company, Ltd., Southampton, from designs 
by and under the supervision of Captain Plant, marine super- 
intendent of the company. At the same time there was con- 
structed a flat, to be towed by the Schutung. Both vessels were 
built in sections and shipped to the East, where they were 
erected at the Kiangnan Arsenal Dockyard. 

The Schutung is 150 feet long, 15 feet beam, with a depth of 
6 feet 6 inches. The propelling machinery consists of two 
sets of Thornycroft compound surface-condensing engines, 
aggregating 550 indicated horsepower, which drive twin screws 
working in tunnels. The speed of the boat on trial was 12 2/3 
miles per hour. The flat, which is towed by the steamer, is 
of the same length and type, but the beam is 16 feet. 

Although some of the rapids through which this boat has to 
operate are exceptionally swift and turbulent, the current in 
some places amounting to 12 knots and varying greatly with 
the season of the year, yet under easy current conditions the 
Schutung: was able to make the entire journey up the river 
without resorting to the use of tackle, hawsers, etc., to pull 
her through the rapids, At the worst point it was necessary 
to tet the boat drift backwards, so that the fires could be 
cleaned, and then, by careful management in the stoke-hold, 
full steam pressure was maintained on the engines and the 
boat successfully negotiated the rapids in spite of the tendency 
of the propellers to race in the violent swirls of water. 


A 100=Foot River Boat. 
A t00-foot steel-hull passenger and freight steamer is being 
constructed by the Dubuque Boat & Boiler Works, Dubuque, 


off. The auxiliaries include a Dubuque boiler feed doctor; a 
4-inch by 6-inch type-B Providence capstan, built by the 
American Ship Windlass Company, Providence, R. I.; and a 
Carlisle & Finch electric lighting outfit, supplying power for 
seventy-five incandescent lamps and one 2,000 candle power, 
10 ampere searchlight. 


Twin=Screw, Shallow=Draft Tug Brinijji. 


Edward Hayes, of Stony Stratford, has recently built a 
60-foot twin-screw tug, for service on the Euphrates River. 
The boat has a beam of 11 feet and a draft of 3 feet. The 
engines are each 6 inches by 12 inches by 8 inches stroke, 
and exhaust into one of the builder’s special light-weight con- 
densing plants, which is driven by a small compound surface- 
condensing engine, 3% inches by 7 inches by 5 inches. The 
boilers are of the marine return-tube type, built under Lloyd’s 
Survey for 120 pounds working pressure. The builders have 
found this pressure to be the best for these vessels, as they 
are nearly always operated by natives and it is necessary to 
have all machinery as simple as possible on this account. The 
designed speed is 12 miles per hour. 


A Model German Towing Steamer. 


Many types of tugs, steamers, and barges are in use in the 
vast Elbe River traffic, progress having been made steadily in 
the direction of larger, higher-powered craft. 

Of late much favorable attention has been directed to the 
tug Kaiser Wilhelm II, as the largest and apparently most 
successful vessel thus far utilized in the business, and a close 
description of this steamer has been requested by one of the 
American commissions interested in the development of in- 
ternal navigation in the United States. 
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The vessel in question was ordered in 1902 by the Oester- 
reichische Nordwestdampfschiffahrts-Gesellschaft, whose man- 
agers were convinced that tugs of the largest dimensions pos- 
sible on the Elbe, both as respects size and power, could be 
The results 
seem to have exceeded original expectations. The Kaiser 
Wilhelm II is now operated by the Vereinigte Elbe-Schif- 
fahrtsgesellschaften Aktien-Gesellschaft, of Dresden, to which 
company all ships of the Austrian line have been leased under 
a special agreement. The vessel plies exclusively between 
Hamburg and Magdeburg, on the Elbe. It was constructed by 
und Schiffswerft Uebigau 
Aktien-Gesellschaft, one of the largest shipyards for river 
craft in Germany. 

The principal measurements of the vessel are as follows: 


operated with the greatest relative economy. 


the Dresdner Maschinenfabrik 


Length between perpendiculars.........236.2 feet 
XSAN AE MANGISIaID) SECWIOM.s csoocccaccoces AOS “ 
Beam over paddle boxes............... 60.7 
Depthwatysidestecr sewer preemeeirtee eis. oe OA “ 
Draft in use, with 20 tons coal......... Rae 


The contract required that when the vessel was loaded to 
50 percent of its carrying capacity, and with 900 indicated 
horsepower, it should have a towing power of 4.500 tons, dis- 
tributed in ten or eleven iron barges, with a stage of water in 
the river of between 5.2 feet and 6.6 feet, according to the 
Magdeburg gage. The test run from the railroad bridge at 
Wittenberg to the Herrenkrug Bridge at Magdeburg (up- 
stream) was to be made in thirty-three to thirty-five hours, 
and the consumption of coal of good quality of 7,500 calories 
was not to exceed 2 pounds per indicated horsepower per 
hour. These conditions were easily fulfilled. During the trial 
trip the vessel towed eight barges of a cargo of 4,517.7 metric 
tons of all kinds of merchandise. The trip was made in thirty- 
one hours instead of thirty-three hours, the average indicated 
capacity being 950 horsepower, at 39 revolutions per minute. 
The consumption of coal amounted to 134 pounds per indi- 
cated horsepower an hour, including steam consumption of the 
steering engine. The heating power of the coal measured 
calometrically was 7,730 calories. 

Since the ship was put in commission, in 1903,-it has been 
in constant use, except at times when navigation on the Elbe 
was interrupted by ice or for other reasons. Instead of 4,500 
tons, the vessel is almost regularly towing 6,000 tons. In 1905 
the vessel was employed 259 days, during which period 1Io,- 
600 miles were traversed, the towing amounting to 26,650,000 
ton miles, in 514 barges.—Daily Consular and Trade Reports. 


Naval Architects’ Meeting. 


The eighteenth general meeting of the Society of Naval 
Architects and Marine Engineers will be held in Assembly 
Room No. 1, Engineering Societies’ Building, 29 West 
Thirty-ninth Street, New York, Thursday and Friday, No- 
vember 17 and 18, and will begin at 10,a. m. each day. The 
society's rooms will be open jor the use of all members and 
the usual conveniences provided. 

There will be a banquet in the Waldorf-Astoria (Astor 
Gallery) at 7 P. M. Friday, November 18, to which all mem- 
Tickets are $5 
each and seats can be engaged in advance or at the meeting. 

The council will meet at 3 P. M. Wednesday, November 
16, ' Proposals for membership should be mailed so as to 
reach the secretary on or before November 16. 

The following is a list of the papers expected to be read 
during the meeting: 

Notes on the Armaments. of Ships, by Sir William White, 
‘honorary member. 


bers and their guests are cordially invited. 
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Evolution of Screw Propulsion, Part II., by Mr. Charles H. 
Cramp, vice-president. ; 

The History and Economic Value of Canals, with Special 
Reference to the Cape Cod Canal, by Mr. Jaceb W. Miller, 
vice-president. : 

Experiments on the Fronde, by Professor C. H. Peabody,’ 
member of council. 

Comparative Results in Steam and Coal Consumption, with 
Turbines, Reciprocating Engines and a Combination of the 
Two on the Steam Yacht Vanadis, by Mr. Clinton H. Crane, 
member, 

Progressive Speed Trials of the U. S. S. Gresham, by Pro- 
fessor W. S. Leland, member. 

Floating Dry Docks in the United States—Relative. Value 
of Wood and Steel for their Construction, by Mr. William 
T. Donnelly, member. ; 

New Propelling Machinery for the S. S. Creole, by Mr. 
John F. Metten, member. 

The Gyroscope for Marine Purposes, by Mr. Elmer A. 
Sperry, member. 

An Analysis of Tests of Watertight Bulkheads, with Prac- 
tical Rules and Tables for their Construction, by Professor 
Wm. Hovgaard, member. 

Preventing Fires on Shipboard, by Mr. Samuel D. McComb, 
member. 

The Possibility of the Internal Combustion Engine in the 
Marine Field, by Mr. Theodere Lucas, member. 

Coaling at Sea Experiments, by Mr. Spencer Miller, 
member. 

Marine Producer Gas Engines, by Mr. Charles B. Page, 
member. A 

Our Constitutional Shipping Policy and the Cempact for its 
Establishment, by Mr, William W. Bates, member. 


INSTALLATION OF A DIESEL MARINE ENGINE ON’ 
A LAKE STEAMER. 


A case has recently come to our attention where it was 
found necessary to increase the speed of a certain passenger 
steamer in order to maintain a profitable service. The steam 
plant on the boat was not of a modern type, and undoubtedly 
the performance of the boat could have been improved by 
substituting a thoroughly modern steam plant. At the same 
time, however, so much additional power was needed that it 
was doubtful if a steam plant of the requisite size could have 
been installed without increasing the draft of the boat and, 
therefore, increasing its resistance in proportion. The prob- 
lem was solved by installing a Diesel marine engine of the 
type built by Sulzer Bros., Winterthur, Switzerland. 

The old steam plant was of about 70 indicated horsepower, 
and its total weight, including boiler, water, smokestack, up- 
takes, fuel for a 75-mile trip, engine and piping, was 32,400 
pounds. The speed of the boat was only about 7%4 knots. 
The Diesel engine installed was of 150 horsepower, and 
weighed, together with all auxiliaries, fuel tanks and suf- 
ficient fuel for a 750-mile trip, 21,500 pounds. Therefore the 
substitution of the Diesel engine plant showed a saying in 
weight of approximately 5 tons, which resulted in a noticeable 
decrease in the draft of the vessel with a consequent con- 
siderable diminution of the resistance of the boat in the water. 
This, in turn, resulted in higher speed for the same output of 
power. Compared with the former steam plant, the efficiency 
has been doubled, the supply of liquid fuel carried is suf- 
ficient to enable the vessel to travel ten times the distance pre- 
viously possible, and this at a speed of 11 knots instead of 714 
knots, while a-saving in weight of 35 percent has been effected. 

The construction of the motor is shown in Fig. 1, while the 
installation in the steamship is shown in Fig. 2. A complete 
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description of this type of motor was published in our January, 
1910, issue. It will be recalled that the engine has four work- 
ing cylinders of the single-acting, two-stroke type, besides an 
air pump for the highly compressed air used for starting, re- 
versing and the injection of the fuel, and also a low-pressure 
air pump for scavenging the cylinders. 
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Trrat Run No: 1. No. 2 No. 3 
Speed eeknots nen cry einer mene 10.6 10.9 10.1 
DistancemcoveredsmsiuilesMeni ieee 14.9 14.9 6.1 
IDbAe, TMINEWES cooocoaccgda0e0an000000 73. 71.27 31.6 
Buel consumption, pounds ../........ 83.7 92.3 23 
Hueliconsumption per miless-+........ 5.617 6.194 SLT 
Revolutions of screw per minute. . . 800 310.9 259 
Rowernsotmenginens ler baer ener 174 192 114 
Fuel consumption per I. H. P.-hour, lbs. 0.395 0.404 0.383 
Cost of fuel per mile, pence......:.... 1.5 1.67 1.01 
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FIG. 1.—SULZER MARINE DIESEL 


The trial runs with this vessel, which were carried out by 
the Zurich Steamship Company, took place on Sept. 30, 1909. 
The course covered in runs I and 2 was exactly 14.9 miles, 
while course No. 3 measured 6.1 miles. The price of fuel was 
estimated at about 48s. ($11.50) per ton. Formerly, when steam 
was used on this boat, the coal consumption, including heating 
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Ruling of the Office of the Supervising Inspector=General 
of the United States Steamboat Inspection Service. 


The matter of the authority of local inspectors to specify 
the distance that must exist between the back and ends of 
boilers and the bulkheads on towing steamers having been 


up, was 30 pounds per mile, corresponding to approximately 
234d. at a speed of 7% knots. The cost of fuel now amounts 
to only one-fourth of that required when the boat was pro- 
pelled by steam, while the speed is increased by 35 percent. 
Running expenses have also been materially reduced since 
cleaning, repairs and engine room staff have all been reduced 
to a minimum. The results of the tests were as follows: 


under consideration, it may be stated that the last paragraph 
of section 29, Rule II, General Rules and Regulations, pro- 
vides that “All boilers shall have a clear space at back and 
ends. When located in close proximity to wooden bulkheads 
the space between boiler or boilers and bulkheads shall be not 
less than two feet; 
than 16 inches.” 


with iron or steel bulkheads, not less 
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Notice to Advertisers. 


Changes to be made in copy, or tn orders for advertising, must be sn 
our hands not later than the 15th of the month, to insure the carrying 
out of such instructions in the issue of the month following. If proof 
ts to be submitted, copy must be in our hands not later than the roth of 
the month. 


Notice to Readers. 

In order to present in this issue a complete discussion 
of shallow-draft river boats, all serial articles as well 
as the letters from practical engineers have been 
omitted. The next installment of all continued articles 
will appear in our December issue. 


Shallow=Draft River Boats. 

No hard and fast rules can be laid down regarding 
the design of shallow-draft river boats. The condi- 
tions of navigation vary on different rivers and gen- 
erally a different type of boat is needed to navigate 
the upper waters of a large river than would be needed 
on the lower part of the river, where the depth of 
water is greater and the channel freer. in many navig- 
able rivers there are rapids where the current reaches 
a speed of 12 miles an hour and over, while in others 
the water carries so much mud and silt in suspension 
that old channels are frequently choked up, new bars 
formed and the regular channel changes its position 
in an incredibly short time. It 1s evident that all these 
various characteristics in the rivers themselves will 
have some influence on the type of boat to be used 
and the kind of propulsion which must be adopted to 
give the most efficient service. 


In qualifying the subject of this article by the title 
Shallow Draft River Steamers, it is intended to con- 
fine the discussion to boats operating on rivers where 
the depth of water does not exceed nine feet and where 
the draft of the boat may be anything from one to 
five or six feet. The river steamers operating at tide 
water on large rivers are not influenced by the same 
considerations which govern the shallower draft boats 
which navigate to the head waters of the rivers, and 
their design presents a very different problem. Con- 
fining ourselves, therefore, to the lightest draft vessels, 
it is noticeable at once that the design of the hull is 
very similar in a majority of cases. Bluff bows, wide 
sterns, flat bottoms and vertical sides are the main 
characteristics of the hulls for shallow draft river 
boats. The draft is usually greater at the bow than at 
the stern and, if propulsion is by means of a stern 
wheel or propellers, the boat is usualty designed to 
maintain a constant draft at the stern ‘o insure con- 
stant immersion of either the paddles or propellers, the 
loading of the boat simply changing the trim and 
bringing the hull down by the head. By allowing 
greater draft at the bow than at the stern the boats 
are found to steer much easier, and in case of ground- 
ing only the bow is affected and the vessel ¢an usu- 
ally be worked off by her own power, or if it is de- 
sired to lift her over a narrow bar a form of shears 
can be employed to force the bow across the bar, and 
this operation will usually make a sufficient channel 
so that the remainder of the hull will readily pass over 
the obstruction. The most important reason for mak- 
ing a hull pivotal about the stern, however, is in order 
to insure constant immersion of the paddle wheel or 
propellers, as the case may be. As the hulls are both 
broad and shallow the principal weights are distributed 
as widely as possible, and the entire hull 1s thoroughly 
braced by systems of hog chains, which supply the 
lack of structural strength in the hull itself. Steel is 
now almost universally taking the place of wood as ma- 
terial for hull construction and it is greatly superior 
for use in tropical waters, where wood quickly de- 
teriorates. Where the bottom plates are made of steel 
at least 1 inch thick, or six pounds to the foot, with 
composite construction the hull will usually outwear 
and outlast the best wood hull that could be built. 

Propulsion of river steamers may be by one of three 
methods—the stern-wheel paddle, the side-wheel pad- 
dle, or the screw propeller. The means of propulsion 
to be adopted in any case depends almost entirely upon 
the nature of the river on which the boat is to operate. 
All three systems are in successful use, but the stern- 
wheel boat is at present the predominating type. The 
stern wheeler is used in preference to the side wheeler 
because the principal weights in such a boat are so dis- 
posed that for equal strength of hull the weight of 
the material in the stern-wheel boat can be less than in 
a side-wheel boat of corresponding size. Furtherniore, 
the stern wheeler permits a less overall width, and this 
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is frequently a factor of considerable importance 
where the width of channel is limited. The use of 
screw propellers was not very general until the tunnel 
form of construction was invented and perfected, so 
that the screws could be protected from damage in 
case of grounding or of striking floating timber or 
rocks. Some of the earlier screw-propelled river boats, 
unfortunately, were not very successful, and this has 
caused some prejudice in the minds of the older river 
men against this type of propulsion. There are so 
many advantages to be gained by its use, however, that 
it would seem that future developments in shallow- 
draft river steamers must lie very largely in this di- 
rection. Substituting screw propellers for stern-paddle 
wheels permits an enormous reduction ‘n the weight 
of the propellers and shafting; the weight of the en- 
gines can also be greatly reduced; and, by using a 
modern type of compound or triple-expansion engine, 
the economy of steam consumption can be improved 
vastly over the performance of the ordinary lever 
poppet valve type of stern-wheel engine, while by the 
use of watertube boilers the machinery weights can be 
still further reduced. The machinery space also can 
be largely reduced by the use of screw propellers. Ac- 
cording to one well-known builder of river steamers, a 
stern wheeler is a trifle superior to a side wheeler 
from the point of propelling efficiency, since the wheel 
is working in or near the top of the wave, which fol- 
lows very close to the stern of the hull, end this claim 
is frequently justified in the navigation of rapids, 
where river boats are put to their hardes: test. 
Although it is almost impossible to secure reliable 
data regarding the performance of stern-wheel steam 
boats of the type used on the Western rivers of the 
United States, yet they are usually considered to be 
very wasteful of steam. As a rule the boiler plant is 
fairly efficient, considering the quality of water which 
must be handled in the majority of cases, but forcing is 
resorted to to such an extent that an excessive amount 
of steam is frequently used by means cf jet blowers 
in the flues for increasing the draft. Where exhaust 
steam from the engines is used for this purpose the 
loss is not so noticeable. The performance of the en- 


gines, about which so much speculation seems to exist, ° 


is undoubtedly poor as compared to modern marine 
engines used elsewhere. Where simple non-condens- 
ing engines are used, high-pressure stearn is employed 
and the exhaust is frequently at high pressure, most of 
the energy in the exhaust steam being thrown away ex- 
cept what is gained from heating the feed water and in- 
creasing the draft in the boilers. Compound condens- 
ing engines for stern-wheel boats, while more eco- 
nomical, are not generally favored by river men, since 
the added weight and complication are serious disad- 
vantages. They are useful principally in large boats. 
Improvements in existing types of river craft will 
undoubtedly be in the direction of increasing the effi- 
ciency of the steam plant; increasing the maneuver- 


ing power of the boats themselves, and providing more 
economical means of handling.and carcying freight. 
Increased economy in the steam plant, elthough per- 
haps not increased propulsive efficiency, can be gained 
by the adoption of screw propulsion, wh:ch will admit 
of the use of the most economical type of marine en- 
gines and watertube boilers. In the case of stern- 
wheel steamers, the use of two independent light steel 
feathering paddle wheels, driven by compound engines 
of modern design, will undoubtedly he effective in 
packet steamers, but for tow boats, particularly those 
of the type used on the Western rivers of America,. 
where the boat is used principally as a rudder for im- 
mense fleets of coal barges, aggregating anywhere 
from twenty to sixty thousand tons in a single tow, 
it is doubtful if any better form of propulsion can be 
devised than the old-fashioned, large, heavy stern 
wheel with wooden buckets, which has proved so ef- 
fective for this work. In boats where screw propul- 
sion can be adopted, a further increase in efficiency 
is possible through the use of internal combustion en- 
gines, operating on either heavy oil or producer gas. 
The maneuvering properties of stern-wheel boats can 
be improved by adopting two independerit wheels and 
by the use of monkey rudders aft of the wheels, as well 
as the usual rudders forward of the wheel. Improve- 
ments in the carrying capacity and means for handling 
fretght on board river boats are already being de- 
veloped by the construction of steel barges suitable for 
different classes of freight and the installation of me- 
chanical appliances at terminals for handling the 
freight. 


Terminal Facilities at River Ports. 

Adequate terminal facilities at river ports are quite 
as important for the development of river steamboat 
traffic as are modern types of carriers or river and har- 
bor improvements. In the report of the United States 
Commissioner of Corporations on transportation by 
water in the United States, it is stated that the harbors 
of the country, as a rule, have by no means developed 
their frontage to the full capacity, nor have they organ- 
ized and co-ordinated to the best advantage their com- 
mercial and industrial functions. It is further stated 
that great influence is exercised by railroads over 
water terminals either through ownership, through in- 
direct control, or through long-term leases of water- 
front property, and that there is very little effective 
linking up of the rail and water transportation sys- 
tems, but, on the contrary, the tendency seems toward 
division and adverse action, to the great detriment of 
the transportation needs of the public. Finally, there 
is a striking lack of co-operation with the Federal Gov- 
ernment on the part of localities benefiting by channel 
improvement. These are conditions which must be 
given immediate attention if transportation by inland 
rivers is to be developed to the fullest extent of its pos- 
sibilities. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 

Tons. Knots. Sept. 1. Oct. 1. 

Florida .... 20,000 2034 Navy Yard, New York...... 74.2 77.4 
Utah ....... 20,000 2034 New York Shipbuilding Co... 85.5 88.0 
Arkansas ... 26,000 20% New York Shipbuilding Co... 43.9 47.8 
Wyoming .. 26,000 20% Wm. Cramp & Sons......... 35.5 38.9 

TORPEDO-BOAT DESTROYERS. 
Paulding ... 742 29%% Bath Iron Works.........:. 98.9 100.0 
Drayton .... (42) (2934) Bath iron Works) sseeeescee 91.7 94.4 
Roeieeneeor 742 29%4 Newp’t News Shipbuilding Co. 99.3 100.0 
Merry 742 2914 Newp’t News Shipbuilding Co. 93.5 99.0 
Perkins .... 742 29% Fore River Shipbuilding Co... 93.8 97.4 
Sterrett ..... 742 29%4 Fore River Shipbuilding Co... 89.8 90.8 
McCallie 742 29% New York Shipbuilding Co... 95.5 95.9 
Burrows .... 742 291%%4 New York Shipbuilding Co... 92.7 94.9 
Warrington.. 742 29% Wm. Cramp & Sons........ 81.4 84.7 
Mayrant .... 742 29% Wm. Cramp & Sons......... 82.0 83.7 
Monaghan .. 742 29%4 Newp’t News Shipbuilding Co. 31.3 35.6 
ripper UE KPA wala Iron WORRS>o0caccdo000 62.6 68.3 
Walkemaeenr 742 29% Fore River Shipbuilding Co... 52.8 57.5 
ATnmenwereer 742 29% New York Shipbuilding Co... 65.4 72.4 
Patterson ... 742 29% Wm. Cramp & Sons..:...... 44.6 47.8 
SUBMARINE TORPEDO BOATS. 

Salmon Fore River Shipbuilding Co... 98.4 100.0 
Seeil soooose 906 00 Newp’t News Shipbuilding Co. 54.4 55.9. 
(CEYRD cocoK0; dew a Pave Union ibm Woods ccococtce 62.0 63.0 
Barracuda .. Ara cid Union Iron Works.......... 62.7 64.8 
Pickerel .... WNn®- MIO COsococconogcove 58.1 61.1 
kateiasaceu 56 Anne Wiowm COsoccoscocccgsoos 58.1 61.1 

Skipjack ... : Fore River Shipbuilding Co... 54.0 56.3 
Sturgeon Was be Fore River Shipbuilding Co... 52.5 55.4 
jhunayeeeeeee OG OD Newp’t News Shipbuilding Co. 31.8 32.4 
Thrasher ... 900 00 Wm. Cramp & Sons......... 10.8 WER 


ENGINEERING SPECIALTIES. 


Allan’s Patent Comprehensive Woodworker. 


Among the newer designs of woodworking machinery that 
have been introduced in recent years there is an important 
class constructed chiefly to deal with the difficulties of pattern- 
making, and for the cutting out of core boxes. As every 
engineer knows, core boxes are of endless variety, and so 


variable that they cannot be touched by ordinary machinery. 
Designers and inventors have therefore been working out new 
ideas, with the object of introducing machinery with such 
flexibility of movement that it could be adapted to deal with 
all the intricacies and variations that are met with in the 
pattern shop. 

What is claimed to be the simplest and most powerful of 
these machines is the Patent Comprehensive Woodworker, de- 
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signed and supplied by R. S. Allan & Company, Gateshead-on- | 
Tyne. This machine, as can be seen from the illustration, has 
two principal parts mounted on a common foundation or bed- 
plate. The first important part is the pedestal. bolted to one 
end of the bed-plate, and which carries a powerful horizontal 
spindle, which is driven by the pulley on the outer end. The 
spindle runs in adjustable cone bearings, which, it is claimed, 
provide absolute steadiness and freedom from vibration. The 
inner end of the spindle is fitted with suitable arrangement for 
fixing the cutting tools. Facing the cutters, and raised on 
V-guides formed on the bed-plate, is a large, powerful stand 
of simple construction, but with wonderful diversity of move- 
ment, which forms the work-carrier. The base is formed with 
four feet, which rest on the V-guides, and is controlled by a 
screw and hand-wheel, so that the whole stand can be adjusted 
to or from the cutters to accommodate large or small work. 
Mounted on this is a compound slide, by which the work can 
be advanced to the cutting tools and the depth of cut con- 
trolled. This is regulated by the lowest set of hand-wheels on 
each side of the base. 

Mounted on the compound slide is a table formed on the 
edge, with a quadrant at right angles to the table and with a 
vertical face towards the spindle. The flange of the quadrant 
has a set of teeth cut thereon. A long, rectangular member, 
which carries an adjustable slide, is pivoted on the face of the 
quadrant, having fixed at the back a bracket with worm and 
gear, which engages the teeth on the flange and enables the 
guide or member to be set over at pleasure, either to the right 
or left of the perpendicular, through an arc of about 60 per- 
cent either way, so that work can be readily set at any desired 
angle by the markings which are cut on the face of the 
quadrant. 

To the slide in this member is bolted a circular work-table 
or turret, at the edge of which a set of teeth is cut. A worm 
gear and hand-wheels are carried on the face of the slide 
above the table, and the worm engages the teeth and so enables 
the table to be revolved in either direction at will. 

All the movements are well arranged and independent, and 
do not interfere with the setting or working of the machine 
whatever the position may be, and the machine can be used 
for all kinds of grooving, half-lapping, trenching, slotting, 
etc., and for panel moulding, moulding, ships’ gratings, ladders 
and a great variety of general work. Machines of this type are 
at present being exhibited by the builders at the Brussels 
International Exhibition, the Japan-British Exhibition, and 
next month they will be exhibited at the Manchester Engineer- 
ing and Machinery Exhibition. 
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Blower for Fuel Oil Burning. 


The high-pressure blower described in this article is being 
successfully used in marine work for furnishing blast in con- 
nection with fuel oil burning, both on shipboard and in navy 
yards. It is one of the products of the B. F. Sturtevant Com- 
pany, of Hyde Park, Mass., who claim for it several distinctive 
features both in design and construction. Although this 
blower is of the positive type, by its design and operation it 
is claimed to overcome almost entirely strong pulsations in 
the discharge and internal contact of the rotors, resulting in 
a tendency to wear out and difficulty of adjustment. The 
lack of pulsations in the discharge is a very important point 
in fuel oil burning, and in this blower the rotors never come 
in contact with each other or with the casing, which permits ~ 
high rotative speed without endangering the blower, and con- 
sequently reduces the pulsations. 

All the work is done by the impeller, which consists of 
three diamond-shaped blades and a central web, the hub of 
which is keyed to a steel shaft. This impeller operates in 
the larger portion of the casing, its blades revolving around a 
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cylindrical core consisting of two parts, one attached to either 
end plate, the web of the impeller revolving between them. 
This forms: three pockets in which the air is taken from the 
inlet and forced over the outlet. Into the end plates are cast 
leakage pockets, which catch all the air leaking through the 
clearance spaces, and this air is again caught and carried for- 
ward by the following blade. This causes gradual compres- 
sion, which in turn reduces the pulsations. 

The idler does no work. It is located in the smaller part 
of the casing and consists of a symmetrical casting of three 
hollow vanes, or blades, whose periphery forms nearly a com- 
_ plete circle. The office of this rotor, revolving at the same 
speed as the impeller, is to form successively longitudinal 
spaces, or chambers of the proper size, to permit the impeller 


blades to return to the suction side of the blower without 
allowing the escape of the compresed air. As no work is 
done by the idler, the only power necessary to be transmitted 
by the gears is that required to move the idler at the proper 
speed. 

Special care has been given to. the design and construction 
of the bearings, which in the larger sizes are of the wedge 
block type, easily and accurately adjustable by the simple turn- 
ing of a set screw. Peek holes are provided, which make ad- 
justment possible without removing the end plates; in fact, 
many adjustments may be made while the machine is in opera- 
tion. Oil is supplied by means of chain and ring oilers. 


A Portable Air Compressor. 


In ship yards, as in other industries, the use of pneumatic 
tools has proven a prime factor in economically performing 
certain divisions of the work, such as drilling and riveting, 
and has indicated the necessity for air-compressing outfits of 
thorough efficiency and rugged construction. The air com- 
pressor herewith illustrated is a National Type “E-1” portable 
outfit, manufactured by the National Brake & Electric Com- 
pany, Milwaukee, Wis. This type of compressor is well 
-adapted for service in ship yards and for outside work, 
where the ayailable space is limited or the nature of the 
work requires that a supply of compressed air be delivered 
in different places and under constantly changing conditions. 
Its installation affords extreme flexibility, as the outfit can 
be easily hauled from place to piace and operated at what- 
ever point it is desired to apply the power. No extensive 
piping is required, and it is claimed that the cost of main- 
taining the system is surprisingly low. 

The outfit consists of a motor compressor, reservoir and 
accessories, mounted on a specially built steel truck, with steel 
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wheels and axles. Surmounting the outfit is a galvanized iron 


pan that provides a suitable receptacle for a length of hose 
which serves to conduct the compressed air from the reser- 
voir to the place of delivery. 


Type “E-1” portable outfit, with 


a capacity of 50 cubic feet of free air per minute, is equipped 
with a direct-current motor of standard design and has water- 
jacketed cylinder and valve heads to adapt it to continuous 
service. The outfit is also equipped with a radiator type of 
cooler, thereby providing for a free circulation of water 
around the cylinders and valve heads, keeping these parts at 
a minimum temperature. 

In order to maintain the air pressure automatically within 
certain limits, the compressor is provided with an automatic 
controlling device, by means of which the compressor is 
started and stopped when the air supply has reached a fixed 
minimum or maximum pressure. The outfit complete, piped 
and wired, ready for instant service, includes a motor com- 
pressor, steel truck, suction strainer, automatic governor, mica 
insulator for motor compressor, mica insulator for automatic 
governor, air receiver, drain and stop cocks, pop safety valves, 
single-hand gage, single-throw, double-pole knife switch and 
fuse, hose pan and flexible hose connections, with a pair of 
couplings. 


TECHNICAL PUBLICATIONS. 


The Mechanical Engineers’ Pocketbook. Eighth edition. 
By William Kent, M. E., Sc. D. Size, 4% by 634 inches. 
Pages, 1,461. Illustrations, 218. New York, 1910: John 
Wiley & Sons: Price, $5 net. ‘ 

Kent’s Mechanical Engineers’ Pocketbook is too well known 
to need any introduction to the engineering fraternity. The 
present edition is of exceptional importance, however, because 
the entire book has been rewritten, a task which has occupied 
the author four years. Some 350 pages have been added to 
the previous edition, and the text has been brought up 
to date and revised. Notwithstanding the large amount of 
new material which has been added the book has been brought 
within the limits of a comparatively small volume through 
the condensation and elision of much of the old matter and 
by resetting the tables in more condensed form. A new style 
of type has been adopted for tabulated matter, which is much 
more easily read than the old type. 

It is hardly. possible to more than mention some of the 
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important changes which have been made in the book, since to 
examine critically the whole volume would require more space 
than is available within the limits of this brief review. 

The section relating to marine engineering has been changed 
very little. The figures which appeared in the older editions 
covering the design and performance of marine engines have 
been eliminated, since all of the data referred to reciprocating 
engines. In place of this figures covering the dimensions and 
performances of notable Atlantic steamers have been in- 
cluded’; figures for practice, including the performance of 
both the boilers, engines and auxiliaries of ships typical of 
different decades in shipbuilding, have been introduced; also 
some data regarding the performance of the new Cunarder 
Lusitania. In the section devoted to the screw propeller, 
Barnaby’s method for determining the best dimensions for 
screws of any speed and horsepower is explained, and an 
abridged table of data for use in connection with this method 
has been added. 

Considerable change has been made in the section devoted 
to electricity. Instead of including data which would be useful 
solely for the electrical engineer it has been the aim of the 
author to make the section on electricity include only such 
information as a mechanical engineer should possess in order 
to handle electrical machinery. 

The sections relating to materials, strength of materials and 
iron and steel have necessarily been considerably changed to 
conform with the latest engineering practice. Many new 
tables have been incorporated in these sections, and some of 
the older tables relating to the strength of materials have been 
considerably enlarged. In the section on iron and steel the 
most recent specifications for various grades of iron and steel 
are included and the new alloy steels are thoroughly discussed. 

A large part of the book is devoted to power and its various 
applications. A new steam table, based on the work of 
Marks and Davis, has been calculated, dealing with both 
saturated and superheated steam. New sections covering 
steam turbines and gas engines are included; smoke pre- 
vention is given considerable attention; the problems relating 
to air, fans, blowers, etc., are made very complete. 

The foregoing is but an indication of the many important 
features of the book, but engineers who are familiar with the 
earlier editions will realize the value and importance of this 
new edition. 


Engineering of To-day. By Thomas W. Corbin. Size, 5 by 
7¥2 inches. Pages, 367. London, 1910: Seeley & Com- 
pany, Ltd., 38 Great Russell street. Price, 5s. _ 

This is the sixth volume of a capital series on “Science of 
To-day.” The previous issues met with the highest approval, 
and the present book, the sub-title of which is “A Popular 
Account of the Present State of the Science, with Many In- 
teresting Examples Described in Non-Technical Language,” 
is likely to receive a meed of praise equal to that accorded to 
the previous five volumes. Mr. Corbin is well qualified to deal 
with the subject of engineering in an authoritative way, and 
one is attracted by his lucid and interesting style, which is 
made still more attractive by the accompaniment of some 
forty illustrations and diagrams. 

The introductory chapters deal with “power,” and the 
author writes in a simple yet attractive way on the steam 
engine, gas engine, running water and power transmission. 
Then foll6w sections on various engineering topics and 
work, and among these a fair amount of space is devoted to 
marine matters. A preliminary chapter on “Iron and Steel 
Ships” is followed by two chapters on “The Building of Ships” 
and “Curious Ships.” In the pages on building the author in- 
cludes an account of the launch of the battleship Neptune. 
The “Curious Ships” described are repair vessels, self-dis- 
charging colliers, dredgers and cable-repairing ships. War 


vessels have a special chapter of fourteen pages, and various 
types are mentioned. The marine section of the book is con- 
cluded by a chapter on “Submarine Diving.” 

Among other topics touched upon are electric traction, rail- 
ways, gas manufacture, water supply, lifting and conveying 
machinery, protection from fire. As indicated above, these 
subjects are not dealt with for the professional reader, as tech- 
nical terms are avoided; it is a purely popular exposition of 
what engineering is in daily life, and as such it is superior to 
a good many popular treatises which we'can recall. 


Submarines for the World’s Navies. By Charles W. Dom- 


ville-Fife. Size, 7% by Io inches. Pages, 160; illustra- 
tions, 61. London, 1910: Francis Griffiths. Price, 21s. 
net. 


The author has gone to a good deal of trouble in collecting 
as much information as possible concerning the submarine 
branch of the navies of the world; but we imagine that he has 
been handicapped in his efforts, both as far as information and 
illustrations are concerned, owing to the reticence of the 
several governments with which he has dealt. The first sec- 
tion of the book shows at considerable length how the coast 
lines of the different countries are defended by submarine 
torpedo boats, and the boats of Great Britain, France, Russia, 
United States, Italy, Japan, Germany, Sweden and Spain 
are considered. Some interesting reference tables are added to 
this section, with notes on trials containing a description of © 
every naval submarine afloat or in the course of construction.. 
The second part deals with submarine warfare, and this has 
been added, says the author, to show the tactical value of the 
daylight torpedo boats. Submarine construction is dealt with 
in this section, and some interesting skeleton plans are in- 
cluded, showing actual types of vessels. Several papers by 
well-known writers are given in the last section. These irfclude 
“Submarines in Open Warfare” (Sir J. O. Hopkins) ; “Sub- 
marines vs. Torpedo Boats” (Sir Cyprian Bridge); “Sub- 
marines in Future Naval Warfare” (the late constructor of 
the French navy) ; “Submarines” (Lieut. Sir A. Trevor Daw- 
son); “The Arm of the Submarine’ (Capt. Edgar Eees) ; 
“The Dangers of the Submarine, Real and Imaginary” (Law- 
rence IT. Spear, U. S. N.). Some of these will be recognized 
as reprinted articles. The book is well printed, and some of 
the illustrations are excellent, adding value to the book. 


Hendricks’ Commercial Register of the United States 
(Buyers and Sellers). Size, 7%4 by to inches. Pages, 
1,342. New York, 1910: Samuel E. Hendricks Company. 
Price, $ro. 


The 19th annual Revised Edition of Hendricks’ Commercial 
Register of the United States for Buyers and Sellers has just 
been issued. It is by far the most complete edition of this 
work so far published. The 18th edition required 87 pages to 
index its contents, while the 19th edition requires just 100 
pages, or 13 additional pages. As there are upwards of 400 
classifications on each page, the 13 additional pages represent 
the manufacturers of over 5,coo articles, none oi which have 
appeared in any previous edition. The total number of classi- 
fications in the book is 35,481, each representing some machine 
tool specialty or material required in the architectural, engi- 
neering, mechanical, electrical, railroad, mine and kindred 
industries. The 18th edition numbered 12,220 pages, while 
the roth edition numbers 1,344, or 124 additional pages. One 
hundred and fourteen pages of matter have been omitted 
from the new edition that appeared in the 18th edition. This 
makes a total of 238 pages of new matter, the whole rep- 
resenting upwards of 350,000 names and addresses. An im- 
portant feature of the Register is the simplicity of its classi- 
fications. They are so arranged that the book can be used 
for either purchasing or mailing purposes. The value of the 
book for purchasing purposes is not confined to its complete 
classifications alone; it also gives much information following 
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the names of thousands of firms that is of great assistance 
to the buyer, and saves the expense of writing to a number of 
firms for the particular article required. The trade names 
of all articles classified in the book are also included as far 
as they can be secured. 

The Romance of the Ship. By E. Keble Chatterton. Size, 


5 by 7% inches. Pages, 314. London, 1910: Seeley & 
Company, Ltd., 38 Great Russell street. Price, 5s. 


One is immediately drawn to the very attractive cover which 
encases this well-written popular exposition. Mr. Chatterton 
has, during the past few months, been responsible for no less 
than four fairly good-sized works, and the present volume is 
a natural outcome of his two previous studies on ‘Sailing 
Ships” and “Steam Ships.” In the preparation of these two 
interesting historical books, which have met with much ap- 
proval, Mr. Chatterton has gathered enough material for his 
new work, which is a worthy addition to the “Library of 
Romance.” The author has apparently felt the limitations of 
trying to compact into a single volume all he might say on 
the evolution of shipbuilding, and he has aimed at giving a 
picture of the gradual growth of marine propulsion in an at- 
tractive and interesting style. He has endeavored to interest 
his non-technical readers in a subject upon which it is apparent 
he is most enthusiastic, and his enthusiasm is certainly con- 
tagious. Some thirty-four excellent illustrations are included. 


COMMUNICATION. 


Comment on the Boat Problem. 


Epiror INTERNATIONAL MARINE ENGINEERING: 

We have read your article, “The Boat Problem,’ by Mr. 
Walker, with much interest. The only point we should wish 
to alter his opinion upon is where he states that steel boats will 
not stand knocking about when lying alongside accommoda- 
tion ladders the same as a wooden boat will. With a decent 
rubber our steel boats are quite equal to wooden boats in that 
respect, and if there is any amount of sea on they are in- 
finitely better. We have had cases where the wooden boats 
have been stoved in under such circumstances where you could 
not find any marks on our boats. 

Wakefield. THE SEAMLESS STEEL Boat Company, Ltn. 


PERSONAL. 


ProFessor WALTER S. LELAND, of the department of naval 
architecture and marine engineering of the Massachusetts 
Institute of Technology, has tendered his resignation, to take 
effect at the end of the present term. Professor Leland has 
been at the Institute for ten and a half years, during five and 
a half of which he has been a member of the faculty. Soon 
after the first of the year he will become associated with 
the San Francisco Bridge Company of San Francisco, Cal., 
who are affiliated with the Atlantic, Gulf & Pacific Company 
of New York. 


Joun Haue, consulting engineer and naval architect, has 
opened an office at 24 California street, San Francisco, Cal. 
For the last five years Mr. Haug has been engineer-in-chief of 
the marine department of the Standard Oil Company of Cali- 
fornia. Previous to that he has spent many years in marine 
work in Germany, England and the United States, being for 
twenty years ship and engineer surveyor for Lloyd’s Register 
at Philadelphia. 

Duncan Gray Macrartane, for many years a chief engi- 
‘neer aboard steamships of the Cunard Line, has just retired, 
having reached the age limit for service. For the last five 
years Mr. Macfarlane has served as chief engineer of the 
Caronia. When Mr. Macfarlane first joined the Cunard 
Line in 1872, he was assigned to the Scotia, a side-wheel 
‘steamship, and was with her during the last five years of her 
-existence as a North Atlantic passenger steamship. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
ID, G, 


964,380. APPARATUS FOR SUBMARINE 
THOMAS JAMES BOWLKER, OF BOSTON, MASS. ' 

Claim 1.—The combination of a pair of transmitters submerged in 
water and sensitive to sound waves passing through said water, a pair 
of receivers connected with said transmitters and adapted to be applied 
to the ears of an operator, and connections from said transmitters to 
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said receivers, said transmitters being spaced apart by a distance repre- 
senting the proximate distance apart of said receivers multiplied by the 
ratio of velocity of sound in water as compared with the velocty of sound 
in air. Seven claims. 


967,741. COMBINATION DREDGE AND CONVEYER. FRANK- 


_ LIN P. EASTMAN, OF NEW YORK, N. Y. 


. Claim 1.—A combination dredge and conveyer, comprising a bucket 
mounted to swing and to travel bodily to and from the material to be 
removed, means for drawing the bucket forward and backward, the 
bucket on its forward movement passing into the material at the time 
the mouth of the bucket is in an approximately vertical position, and 
means for returning the bucket to normal upright position. Five claims. 
oe KEEL-BLOCK. PHILIP KEYMER, OF CLEVELAND, 

Claim 2.—A keel block comprising a pair of wedge members, a screw 
rod having right and left hand threads thereon, nuts on said threads, one 
of said nuts connected to a lower wedge member, another of said nuts 


connected with an upper wedge member, the connections of said nuts 
and wedge members permitting a change in the inclination of said screw 
rod. Eight claims. 


965,655. BOAT-RELEASING HOOK. 
JR., OF KNIGHTS KEY, FLA. ~ mo ; 
Claim 2.—A boat-releasing hook comprising a rigid hook body having 
a lateral oepning; a finger pivotally mounted in said body to close said 
opening; a tail piece rigidly connected with said finger; a movable latch 
member pivotally mounted in said tail piece to engage said hook body 


JOSEPH YATES PORTER, 


when said finger is in position to close said opening; a flexible transmis- 
sion member connected to said latch and to an operating station removed 
from said hook; and a projection mounted on said tail piece and ex- 
tended to support and guide said flexible member within said hook body. 
Three claims. 

966,654. SCREW-PROPELLER. 
FRANCE. : : ee 

Claim.—In a screw propeller for ships and such like, the combination 
with a shaft, of a plurality of propellers mounted on said shaft, said 
propellers comprising a hub and a plurality of blades, a truncated mem- 
ber secured to said shaft, a plurality of helical propeller blades fastened 
to said member, the width of said helical blades increasing toward the 
larger end of said member. One claim. 


970,868. MEANS FOR DAMPING. THE ROLLING MOTION OF 
SHIPS. HERMAN FRAHM, OF HAMBURG, GERMANY. 

Claim 6.—In ships, means for damping rolling, comprising water ves- 
sels widening toward their upper ends, a cross connection joining the 
lower ends of said vessels, a cross pipe joining the upper closed ends of 
said vessels, and means for throttling the passage of air through said 
last-mentioned cross pipe. Twenty-three claims. 


CLEMENT COMA, OF PARIS, 
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966,818. SHIP OR VESSEL. 
OF PARIS, FRANCE. 

Claim 1.—A device for protecting ships from the effects of submarine 
explosions, comprising a chamber extending around the portion of the 
ship to be protected, a plurality of strong cables aranged within the said 


GIOVANNI EMANUELE ELIA, 


chamber, and rows of weaker cables connected to the aforesaid cables in 
such manner as to retain the latter in a partly contracted condition. 
Thirteen claims. 

965,870. PROPELLER AND BOAT CONSTRUCTION. WILLIAM 
L. CASADAY, OF SOUTH BEND, IND. D 

Claim 1.—Propelling mechanisms for boats embracing a propeller, a 
stern post adapted to be secured to the boat and shaped to fit to the 
inner edges of the buckets of the propeller as the same revolves and to 


afford continuous cutting edge for the entire length thereof in conjunc- 
tion with the edges of the buckets and a downward and rearward ex- 
tension secured to said stern post extending beneath the propeller and 
rearwardly therefrom. Nineteen claims. 

970,064. SUBMARINE BOAT. SIMON LAKE, OF MILFORD, 
CONN. . ‘ 

Claim 6.—A submarine boat, comprising an inner hull section, and an 
outer hull section of the same length, constructed to resist external 
pressure when the boat is submerged, bow and stern portions extending 
from the hull sections, a storage battery compartment arranged centrally 
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in the space formed between the hull sections, ballast tanks formed in the 
said space, means for admitting water to the said tanks, means for 
emptying said tanks, a superstructure of light weight construction 
arranged over the hull sections and means for admitting water into the 
superstructure space. Seventeen claims. 


British patents compiled by G F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C., London. 


11,970. VESSELS FOR CARRYING BULK CARGO. P. B. 
CLARKE, LIVERPOOL. ; 

The vessel is fitted with conveyors which extend along the bottom of 
the holds, up and down at each end, and over the hatches. The lower 
run passes over wheels, and the upper run over similar wheels. The 
bottom of the vessel has sloping platforms each side of the lower part 


of the conveyors, on which the cargo rests, and they feed it to the con- 
yeyor, which is supported on rollers and runs between rails. Laterally 
disposed conveyors are arranged in connection to convey the material 
supplied, by conveyors, overboard. 


1433. COMBINED AHEAD AND ASTERN TURBINES. BROWN 
BOVERI ET CIE., BADEN, SWITZERLAND. 

By this invention, ahead and astern turbines are placed within a com- 
mon casing, with their exhaust ends adjacent and separated by a parti- 
tion, which is provided with a packing at the part where the shaft 
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passes through, and there are chambers within the packing connected so 
that any steam leaking through a part of the packing is conducted to 
the low-pressure stage of another turbine, to the condenser or to the 
atmosphere. 


15,977. POWER-DRIVEN BOATS. 
AND T. THORNYCROFT, CHISWICK. 

This boat has its bow portion more or less of the ordinary contour, 
this contour extending rearward to about the center, where the under 
side of the boat suddenly turns upwards and then backwards, merging 
into a flat horizontal stern portion, below which the propeller and its 
shaft extends. When the boat is at rest or traveling at a moderate 
speed the forward portion is well immersed and the rearward portion 
is immersed less and less from the upwardly extending shoulder. Upon 
the boat being driven at a greater speed, the forward portion rises until 
at or above a predetermined speed the boat is supported only by the 
lower portion adjacent to and forward of the shoulder, and by the 
more or less flat rearward portion, an air space being left below the up- 
wardly and backwardly curved middle portion between these parts. 


18,851. BOAT DISENGAGING AND SUPPORTING GEAR. W. 
JAMES, SOUTH SHIELDS. 

Relates to chocks; these are hinged at their lower parts so that when 
unsupported they fall over by gravity and leave the boat clear. They 
are supported in the raised position by plates fixed to a rod provided 
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with a hand lever by which the rod can be turned so as to raise the 
supporting plates, and thereby the chocks. For securing the chocks in 
the raised position a pin is thrust into a slot of the lever. 


19,754. BRAKES FOR SHIPS’ RUDDERS. C. A. JACKSON, 
EAST BOLDON, DURHAM. 

This invention relates to means for preventing shock to the gear 
when a sea strikes the rudder. It comprises a cylinder filled with 
liquid and furnished with a piston having a piston rod extending 
through each end of the cylinder, the ends of the cylinder being con- 
nected by a valve-controlled passage. When the rudder is moved over 
to either side the cylinder is moved relatively to the piston, or vice 
versa, and the flow of liquid displaced from one side of the piston to the 
other is impeded more er less. 


27,146. IRON SECTION FOR SHIP BUILDING. W. OVER- 
HOFF, SAN ROCCO, NEAR TRIEST. 

This section is characterized by a cross flange arranged at one side of 
the web, which is wider and thinner than the web, and the other cross 
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flange; further a sharp right angle is formed between the web and 
wider cross flange. 

22,120. MEANS FOR DEFLECTING THE DRAUGHT IN THE 
TUBES OF MARINE AND OTHER BOILERS. T. M. BROOM, 


GREENOCK. ‘ : : 
This deflector comprises a strip or plate adapted to be clipped to the 
tube-end and provided with one or more deflecting plates of substan- 


tially semi-circular form. One end of the strip is provided with a hook- 
shaped clamping spring for attachment to the tube. 


16,553. DISCHARGE OF ASHES BELOW THE WATER LINE. 
F. J. WHITE, WOODFORD. : 

This is an apparatus of the kind comprising a continuously or inter- 
mittently driven chambered cock, or valvular device, and the invention 
consists in the combination with a lubricator for the valvular device, the 
lubricator being of the kind comprising a lubricant ejecting piston 
having a step by step feed, and a variable crank for driving it and en- 
abling the working to be suited to various conditions. 
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LAUNCH OF THE OLYMPIC. 


The most important launch of the year took place October 
20th at the yards of Messrs. Harland & Wolf, Belfast, Ire- 
land, when the giant 60,000-ton White Star liner Olympic left 
the ways. The Olympic is not only the largest ship in the 


world but she is as well the most notable example of the 
adoption of the combination system of turbines and reciprocat- 
ing engines for propulsion. 

The actual launch, from the time the vessel first began to 
move until she was completely waterborne, occupied sixty-two 
seconds. She moved steadily all the time, attaining at her 


THE LARGEST STEAMSHIP IN THE WORLD, 


highest speed on the ways a maximum rate of 12%4 knots. 
When her stern was at its deepest immersion it was drawing 
34 feet 6 inches of water, and when her bow left the ways it 
dipped to the extent of 18 feet 9 inches. Her mean draft as 
she lay in the river after launching was 18 feet %4 inch. The 
declivity of the ways was 34 of an inch per foot forward and 
Y% inch aft.. For greasing the ways about 22 tons of tallow 
were used. The vessel was stopped within less than her own 
length without throwing any serious strain on the check chains 
or the anchors. 

Like all the White Star boats, the Olympic is graceful, and 
only by comparison with other ships can her magnitude be 
appreciated. The launching weight, about 27,000 tons, was the 
heaviest weight ever tranferred from land to water, and this 


operation was naturally an undertaking of unusual importance, 
requiring the greatest forethought and most expert prepara- 
tions. The method of launching was simple. The vessel was 
held on the ways by hydraulic triggers, only requiring to be 
released by the opening of a valve in order to allow the vast 
structure to glide into the water. The arrangements in launch- 
ing did not end with the release of the vessel. They included 
provision for checking the way on the vessel when in the 
water. In the bed of the river were placed three heavy 
anchors on each side of the ship, each anchor being connected 


IMMEDIATELY AFTER LAUNCHING, 


by a 7-inch steel wire hawser to eyeplates riveted to the shell 
plating. There were also placed in the bed of the river two 
piles of cable drags, each weighing over 80 tons, connected in 
a similar manner with an 8-inch steel-wire hawser. These 
were so arranged that when the vessel was clear of the end 
of the slip the drags and anchors acted simultaneously in 
bringing the ship to a standstill. The ship’s own bow anchors 
were stowed in the hawse pipes, ready for letting go in case 
of emergency. So effectual were these methods that from 
the time the triggers were released, allowing the vessel to 
move, until the Olympic was stationary in the water, less than 
a couple of minutes elapsed. And as a feryman remarked 
to the writer, she made no more wave than his own old scow. 

In the Olympic Harland & Wolff have repeated an achieve- 
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LAUNCH OF THE OLYMPIC, 


ment already to their credit several times in the course of 
their history. Once more they have launched the largest ves- 
sel in the world. The White Star liner Olympic and her sister 
ship the Titanic are much larger than the Lusitania and the 


Mauretama. They are not intended to be fast ships, but they 
are notable as great specimens of naval architecture. The 
Olympic is of the following dimensions: 

Wengthiviover sally says) Socorro oe rene 882 ft. 6 in. 
Breadthwover alltel eercic im aciot een Cherri hioncone 92 ft. 6 in. 
oyRAGhin Oe NORE GEA cococagooo0G00c0000000000b0000006 94 ft. 0 in 
Height from bottom of keel to boat deck.................. 97 ft. 4 in 
Height from bottom of keel to top of captain’s house........ 105 ft. 7 in. 
Eveisihtaoferunnelsmaboyvercasiil oop inert rata nan 72 ft. 0 in. 
elke? Ot ETS Alone boete GESks ooccoc0ncK0000800000000 81 ft. 6 in 
Mistancertromito proterunne lEtomikce]| Meee eee eern ln rennin 175 ft. 0 in. 
Nemnsr OF cucal CEES. oooogaccducv0ogcgdbooccodonanosoo5 11 
Numbersotmwatertich Gabulikcheadseeeee eee reeeeereni rine 15 


45,000 tons 
60,000 tons 


Grossitonnagel se nrcnomteres cee eee erro ces 
Displacementmayeocumrtice UNC ah baeeeer eee emer ion 

Apart from the Lusitania and the Mauretania one need not 
compare the Olympic and the Titanic with any vessels out- 
side the White Star fleet. The development of the modern 
large intermediate steamer can be shown within that fleet. It 
dates from the Oceanic in 1899, and progress in size may be 
traced by taking a list of the White Star vessels and the 
Cunard express boats: 


HYDRAULIC LAUNCHING TRIGGER, 


VESSEL AND Typr, Tons. Length. Breadth. Depth. Speed. Year. 
Oeste, Ns EEbooo Us 686 68 44 20 1899 
(Caine, 105 GBSococc 20,904 681 75 44 17 1901 
Aral, IN, BSb0000 15,801 600 65 47 16 1903 
ENKI, “IN, Sho 0000 23,876 709 75 52 17 1904 
Aldriaticn ae. isish.)) 240541 709 75 52 18 1906 
Laurentic, 8 ser.. 14,892 550 67 41 17 1908 
Mauretania, 4 scr. 31,938 762 88 57 25 1907 
Olympic, 8 scr.... 45,000 *882 92 62 21 1910 


* Over all. 


The Celtic, it may be recalled, has a sister ship, the Cedric, 
and the Laurentic a sister ship the Megantic, just as the Olym- 
pic and Mauretania have sister ships. The Laurentic and 
Megantic have triple-screw combination engines and the Mau- 
retama and Lusitania have quadruple-screw turbines. The 
Laurentic and Megantic were built for the Canadian service 
and so do not mark a step in advance in the matter of size 
or speed, but otherwise the progress made has been continu- 


ERECTION OF FRAMING, 


ous. In speed the White Star Line have left the field to the 
Cunard and other companies. Although the Olympic is the 
largest vessel ever built her size does not alter the fact that 
she is very graceful. 

Besides being the largest and heaviest vessel ever launched, 
the Olympic is also the strongest. Both in design and work- 
manship strength has been kept in view. The most improved 
structural arrangements have been adopted, and every me- 
chanical device used to secure this. The double bottom, ex- 
tending the whole length of the vessel, is 5 feet 3 inches deep 
(increased under the reciprocating engine room to 6 feet 3 
inches). The massive beams and close framing, the large shell 
plates, the steel decks and watertight bulkheads, combine to 
make a structure of exceptional strength and rigidity. The 
hydraulic riveting is also an important factor. The whole of 
the shell plating up to the turn of the bilge was riveted by 
hydraulic power, and also an immense amount of it in other 
parts of the vessel—the shell, the top sides, the decks and the 
stringers. The rivets were closed by means of powerful 7-ton 
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riveting machines suspended from the traveling cranes on the 
gantry. There are half a million rivets in the double bottom 
alone, weighing about 270 tons. The largest rivets are 1% 
inches in diameter. In the complete ship there are some three 
millions, weighing about 1,200 tons. 

The largest shell plates are 36 feet long and weigh 4% tons 
‘each; the largest beam is 92 feet long, the weight of the double 
beam is 4 tons; the stern frame weighs 70 tons. The after 
boss arms weigh 72'4tons; the forward 45 tons. The rudder 
weighs roo tons; the engine crank shafts 118 tons each; the 
bedplate 195 tons; the columns 21 tons each; the heaviest cyl- 
inder, with liner, 50 tons; the wing propellers each 38 tons, 
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There will be accommodation for about 2,500 passengers, 
besides a crew of 860. There will be over 2,000 sidelights and 
windows in the ship, and the sumptuous character of the ap- 
pointments will be in keeping with the traditions of the line. 
Both the public rooms and private cabins, and the entrances, 
the magnificent staircases, and other features will be on a 
scale of magnitude and excellence. 

One of the upper decks is to be completely enclosed as a ball- 
room, or as a skating rink or theater, and the rest of the ac- 
commodation is on the scale of the best first-class hotels. Not 
only will it be possible to obtain cabin suites, but one may 
travel in a complete flat, comprising bedroom, sitting room or 


CRANK-SHAFT. 
THRUST-SHAFT, 


finished weights. The castings for the turbine cylinder 
weighed 163 tons, and that for the center (turbine) propeller, 
which is of solid bronze, 22 tons. 

The double bottom is built with continuous frames and floor 
plates with intercostal longitudinals. Exclusive of the margin 
plates and center keelson, there are eight longitudinals, while 
in the machinery space special girders have been added. Above 
the tank top the framing of the vessel consists of 10-inch chan- 
nel bars spaced 36 inches apart. This framing is lightened at 
the ends of the vessel, while every few frame spaces through- 
out the length of the hull there are heavy web frames consist- 
ing of web plates joined to the shell by double angles and 
reinforced at the inner edge by double angles. In the ma- 
chinery space the web frames are spaced closer together than 
in the holds. The lower deck beams are Io-inch channels fit- 
ted to every frame and supported by four longitudinal girders. 
These longitudinals are in turn supported by stanchions be- 
tween the decks. 

The rudder is 15 feet 3 inches wide and weighs 100 tons. 
The diameter of the rudder stock is 23% inches. 


TURBINE CASING, 
TURBINE PROPELLER, 


parlor, private baths, and even a private library, with, of 
course, private meals. Then for the vigorous there are cabins 
with private shower baths, a great swimming bath and a gym- 
nasium, while on one of the upper decks astern there is to 
be a veranda café, after the manner of the open-air cafés of 
Southern Europe, with an orchestra and an organ to furnish 
music. For lady passengers a modistes’ parlor and jewelery 
store are to be open to first and second class passengers, with 
a tailor’s shop for the gentlemen. There are, of course, nur- 
series for children. 

The vessel will be fitted throughout with double-banked 
boats, operated by the new Welin gear, the first twelve sets 
of which type were fitted on the new steamers recently ordered 
by the Union-Castle Line. The davits are of the double-act- 
ing type, each vessel carrying sixteen sets, or enough davits 
to handle thirty-two lifeboats, and twin frames, provided with 
a special arrangement for manipulating either davit arm with- 
out shifting the handle, are to be used between the boats. The 
outboard boats will rest on shifting chocks, extending half 
outboard at sea, thus leaving between the two rows of boats a 
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BOILERS. 


clear passage of about 5 feet. 
tras, fitted in addition to the regulation complement. 

The machinery for the Olympic and the Titanic is the com- 
bination of reciprocating engines with a low-pressure turbine, 
the same as adopted in the White Star Canadian liner Lauren- 
tic. This arrangement has proved satisfactory from an engi- 
neering point of view, and, at the same time, eliminates vibra- 
tion and secures comfort by smooth working of the ship. 

Steam is supplied at a pressure of 215 pounds per square 
inch by twenty-four double-ended and five single-ended Scotch 
boilers, each 15 feet 9 inches diameter and 20 feet and 11 feet 
9 inches long, respectively. Each of the single-ended boilers 
has three Morison furnaces, and each of the double-ended 
boilers six furnaces. The furnaces are all 45 inches inside 
diameter. The longitudinal seams are triple-riveted double- 
butt strap joints, and the circumferential seams double-riveted 
lap joints; the boiler heads in the steam space are stayed 
by eighteen through stays, the tube plates being stayed by 
the usual stay tubes. Each furnace leads to a separate com- 
bustion chamber, and the boilers are to be operated under 
natural draft. : ; 

The boilers are located in six watertight compartments, the 
firerooms being athwartship. The products of combustion are 
led to three stacks, 24 feet 6 inches by 19 feet by 160 feet high, 
above the grates. A fourth stack is provided for ventilating 
purposes and to take care of the products of combustion from 
the galleys. The stokeholds-are ventilated by Sirocco fans, 
two being located in each fireroom. 

Coal is stored in ’thwartship coal bunkers between the boilers 
and a reserve supply is carried in side bunkers between decks. 
See’s ash ejectors are fitted for use at sea, and Campbell’s ash 
hoists for use in port. 

The boiler arrangement is designed with special reference 
to economy and safety, since the auxiliary machinery for port 
use is supplied with steam from a single boiler room, but by 
means of connections to the other boiler rooms certain boilers 
in each compartment can be used for this purpose. This would 
enable the operation of the auxiliary machinery in event of 
flooding part of the boiler space. 

Propulsion is by the combination system of reciprocating 
engines and low-pressure turbine, the three-shaft arrangement 
being adopted with two four-cylinder, triple-expansion reci- 


All the inward boats are ex-. 


procating engines on the wing shafts and a single Parsons 
turbine on the center shaft. The reciprocating engines are 
located in a separate compartment just aft of the boiler space. 
The turbine, together with the condensers and-part of the 
auxiliary machinery, is located in a separate compartment im-- 
mediately aft the reciprocating engine room. 

The reciprocating engines have cylinders 54 inches, 84 inches, 
97 inches and 97 inches diameter, with a stroke of 75 inches. 
There is a low-pressure cylinder at each end of the engines, 
with the high-pressure and intermediate-pressure cylinders be- 


STARBOARD ENGINE. 
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tween, the high-pressure being forward of the intermediate- 
pressure. The high and intermediate-pressure cylinders are 
fitted with piston valves, one for the high and two for the 
intermediate, and the low-pressure cylinders with twin slide 
All the valves are operated by the Stephenson double- 
bar link motion. 

The crank shafts are 27 inches in diameter, the thrust shaft 


valves. 


PEAR-SHAPED CONDENSER. 


is also 27 inches in diameter and has a bearing in the center 
of the thrust block. The propeller shafting is 2614 inches 
diameter, and the tail shaft 2814 inches. The wing propellers 
are 23 feet 6 inches diameter, and are designed to run at 75 
revolutions per minute. 

The turbine which receives the exhaust steam from the low- 
pressure cylinders of both reciprocating engines is of the 
latest Parsons design, the rotor being 12 feet in diameter and 
13 feet 8 inches long. The turbine shaft is 20 inches in diam- 
eter and the tail shaft 221%4 inches. The turbine propeller is 
a solid manganese bronze four-bladed wheel, 16 feet 6 inches 
diameter, designed to operate at 165 revolutions per minute. 

There are two main condensers of the inverted pear-shaped 
type, such as are usually constructed by Messrs. Harland & 
Wolff. This type of condenser brings the largest volume of 
cooling surface at the point where the exhaust steam enters 
the condenser, therefore making the most efficient disposition 
of the condensing surface. Centrifugal circulating pumps, 
driven by compound reciprocating engines, are installed, and 
the air pumps are of Weir’s dual type. 

An elaborate refrigerating installation, consisting of two 
horizontal duplex CO, machines, is located on the port side 
of the reciprocating engine room. 

The electrical plant consists of four sets of 400 kilowatts 
capacity each, placed aft of the turbine engine room. These 
are supplemented by two sets of 35 kilowatts capacity, each 


located on one of the upper decks above the load waterline for 
use in case the main generating plant should be damaged or 
flooded in a collision. 

The launch of the Olympic brings the tonnage of the White 
Star Line up to 418,907 tons, a fleet remarkable for its effi- 
ciency and modern character, including twin-screw and triple- 
screw steamers of the latest type, and one fine sailing ship, em- 
ployed in the important work of training officers. 

The exceptional size of the Olympic involved the construc- 
tion of a new graving dock in Belfast to receive her, and the 
deepening of the Victoria Channel, at an estimated outlay of 
$146,000 (£30,000), to perm't her safe outlet from and inlet to 
the harbor. She, with her sister ship the Titanic, called for the 
construction of special slips, three of the previously largest at 
Queen’s Island being converted into two and piled and 
strengthened to such an extent that they are capable of sup- 
porting no less than 70,000 tons. It was also necessary to 
erect a double gantry (one of the most striking features of 
the port), 840 feet long, 105 feet wide, in each of the two 
berths, and 220 feet in height at the tallest point of the canti- 
lever crane. The gantry is equipped with cranes and travel- 
ing frames, capable of lifting loads from 5 tons to 40 tons, 
and is supplied with special stagings, platforms and electric 
cranes. There was also the necessity of providing, at. great 


AFTER BOSS ARMS. 


cost, the floating crane which will transfer the boilers to the 
new ship, of reconstructing several sections of the works on an 
extensive scale, of designing and fitting up a considerable 
quantity of special plant, and of carrying out a variety of alter- 
ations in the works to enable the builders to complete their 
gigantic undertaking. The outlay involved in the building 
plant of the new liners means an aggregate expenditure of 
between $1,950,000 (£400 000) and $2,200,000 (£450,000). 

The Belfast Harbcur Board had to make elaborate arrange- 
ments for the safe launching of the Olympic. They spent 
$292,000 (£60,000) before the works undertaken were com- 
pleted. These works included the deepening of Victoria Chan- 
nel to a depth of 32 feet at a cost of $146,000 (£30,000), the 
provision of an embankment opposite the entrance basin of the 
new graving dock, a suitable turning basin for the vessel, the 
laying of a tramway to the deep-water wharf to carry material 
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for the fitting out of the liner after she is launched, and the 
dredging of the river at the slip where the Olympic was built. 
A depth of 50 feet had to be reached opposite the berth for the 
plunge of the liner’s stern before her bow reached the water. 
In addition Harland & Wolff spent over $48,670 (£10,000) in 
strengthening Victoria Wharf, which is situated at the en- 
trance to the Olympic berth, so as to avoid any danger of its 
collapse when the vesel reached the water. Special arrange- 
ments were made for the launching of the vessel. To prevent 
the launching ways yielding under the immense weight, two 
cradles were riveted to the hull and launched with the ship. 
At the bow two hydraulic jacks, with a lifting capacity of 
1,000 tons each, were placed and were brought into use just 
a few moments before the actual time of launching. 

The keel of the Olympic was laid on December 15, 1908, and 
the framing was completed on November 20, 1909. The Ti- 
tanic is completely plated and will be launched in about six 
months. It is hoped that the Olympic will be ready for her 
trials in July. Both ships will be employed on the Southamp- 
ton-New York service. 


TEST OF A BABCOCK & WILCOX MARINE BOILER. 


The following abbreviated abstract, governing bids and con- 
tracts for watertube boilers, built for naval purposes, explains 
the reason for certain exhaustive boiler tests having been per- 
formed recently with boilers intended for United States 
vessels. 

“Guaranteed Boiler Efficiencies—Accompanying all bids. 
SOO DD CROW Hide OER there will be required specific guaran- 
tee of the evaporative efficiencies of the boilers proposed when 
burning coal at the rate of 15, 25, 35 and 40 pounds per square 
foot of grate surface per hour. 

“At the highest rate of combustion the rate of evaporation 
from and at 212 degrees F. must not be less than 11 pounds 
of water per hour into dry steam per pound of combustible. 
* Ok KY 

In pursuance of an established practice, and in accordance 
with foregoing requirements with respect to the boilers con- 
tracted for and now building by the Babcock & Wilcox Com- 
pany, Bayonne, N. J., for the U. S. S. Arkansas and Wyoming, 
a boiler of a type similar to the boilers to be used was thor- 
oughly tested out recently at the works of the company. 

The boiler tested was of the following dimensions: 


Gratemstiptaces nee 57.8 square feet 
Heating surface...... 2,755 square feet 


Length of grate..... 7.00 feet 
Width of grate...... 8.27 feet 
lst, S, 
occ caccovce 47.7 
G. S. 


Steam pressure...... 210 pounds per square inch 


A board of officers. consisting of Commander C. W. Dyson, 
Lieutenant-Commander John K. Robison and Lieutenant H. 
C. Dinger, was appointed by the Secretary of the Navy to con- 
duct and control the tests carried out by the contractors. 

The boiler was erected in a test house adjoining the power 
house. All necessary appurtenances and instruments for car- 
rying on the test were arranged for. These consisted of 
forced-draft blower, feed heater, feed and weighing tanks, 
platform scales for weighing the coal, air pressure gages and 
pyrometers, and Orsat gas analysis apparatus, calorimeter, 
thermometers, etc. All necessary calibrations had been per- 
formed before the test was undertaken. The blower for sup- 
plying the forced-draft discharged at the floor line at the 
back of the boiler and against a baffle which deflected the air 


upward. The main steam pipe had connection both to the 
steam main of the powerhouse and to the atmosphere through 
a muffler. A Reilly feed heater was installed for heating the 
feed water, a branch pipe leading to it for supply of the neces- 
sary steam. The pressure was regulated by a valve in the 
steam connection to the heater. A steam connection from the 
main steam pipe led to a jet in the smoke pipe for the pur- 
pose of creating artificial draft. 

The smoke up-take led to a stack 19.6 square feet of cross- 
sectional area and 100 feet in height above the grate. There 
were placed in the feed pipe close to the boiler thermometers 
for obtaining the temperature of the feed water. Nitrogen- 
filled thermometers were located in the up-takes to obtain 
the temperature of the gases of combustion. 

A Barrus throttling calorimeter was located in the main 
steam pipe, about 18 inches from the boiler. .The temperature 
of the steam from the boiler and at the escape from the calor- 
imeter was ascertained by the usual arrangement of upper and 
lower thermometers. 

The pressures of the gases in the first and third passes was 
ascertained by inserting tubes connecting to an air gage 
through the dusting doors communicating with said parts of 
the boiler. For the gas analysis an Orsat apparatus was used. 
The gas samples were taken from the up-takes through a 
small pipe leading to the Orsat. 

The coal was weighed on platform scales placed in the air 
lock. Each barrow contained an even weight of 200 pounds of 
coal. An estimate was made of the amount of coal on the 
floor at the end of each hour. 

The water used in the boiler was taken from the city main. 
The arrangement for weighing the amount fed to the boiler 
consisted of two tanks mounted on platform scales and placed 
directly over a rectangular feed tank, into which the contents 
of the weighing tanks were dumped after the weight had been 
ascertained. The boiler feed pump had a suction from the 
feed tank, the discharge being led through the feed heater to 
the boiler. The actual amount of water was checked at the 
end of each hour. 

The moisture of the steam generated by the boiler was fig- 
ured from the following formula: 


48 (fF — ft) 
QO= 100, in which 
IL, 
O= percent of moisture, Bie 


T =calibration reading of the lower thermometer, 
= test reading of the lower thermometer, 


L=lIatent heat of steam at boiler pressure. 


The moisture in the coal was determined by laboratory tests 
from samples taken for each test. 

Ash pans were cleaned at the beginning of each test. 
Shortly before the end of each test the fires were cleaned and 
brought to a condition as nearly as possible to that at its 
beginning. 

THE TESTS. 

In all six tests were made, the first four being those re- 
quired by the contract, namely, at the following rates of com- 
bustion: 15, 25, 35 and 40 pounds of coal per square foot of 
grate per hour. Each test was of twenty-four hours’ duration. 

The fifth test was for the maximum capacity of the boiler 
and continued for three hours. 

In the sixth test the rate of combustion was 45 pounds per 
square foot of grate per hour, the grate at the back end then 
being 6 inches lower than during the previous tests. 

The alternate method of starting and stopping the test was 
employed in the first test, but in all succeeding tests the flying 
start was employed. All data were taken simultaneously by 
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representatives of the company and by one of the board and 
the assistants to the board. 

Hand-picked Pocahontas coal of excellent quality was used 
in all of the tests. 


PRINCIPAL RESULTS. 


On test No. 1, burning 15 pounds per square foot of grate 
per hour, the rate of evaporation from and at 212 degrees F. 
per pound of combustible was 12.15 pounds of steam. The 
blower was not run and the boiler compartment was open. 
The weather was warm and clear. 

On test No. 2, burning 25 pounds, the evaporation was 12.07 
pounds. The steam jet in the stack was partly open, and the 
blower was run to ventilate the fire room, but the compartment 
was open. The weather was clear. 

On test No. 3, burning 35 pounds, the evaporation was II.77 
pounds. The steam jet was partly open, the forced-draft 
blower was run and the compartment was closed. The 
weather during this test was cloudy and rainy. 

On test No. 4, burning 40 pounds, the evaporation was 11.89 
pounds. The forced-draft blower was in operation and the 
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Upon the completion of the tests the boiler was examined 
and found in good condition. 


SHALLOW-DRAFT GUN BOAT WIDGEON. 


The shallow-draft gunboat Widgeon, built for the British 
Admiralty by Messrs. Yarrow & Company, Glasgow, com- 
prises two features which are unique with the builders. In 
the first place, she is a screw-propelled boat, having the pro- 
peller installed in a tunnel fitted with Yarrow’s patent hinged 
flap for regulating the efficiency of propulsion according to 
the conditions of load. Second, the boat was built in sec- 
tions, each section being flotable, so that the various sections 
could be united while afloat after having been shipped to their 
destination. This system of construction eliminates the 
necessity of erecting the boat on shore and of launching 
it. The construction of shallow-draft boats in flotable sec- 
tions was first introduced by Messrs. Yarrow & Company 
in Le Stanley, built for His Majesty the King of the Bel- 
gians for the use of the late Sir H. M. Stanley on his journey 


TWIN-SCREW, SHALLOW-DRAFT GUNBOAT BUILT IN FLOATABLE SECTIONS. 


compartment was closed. The weather was rainy during the 
first half of the test, then clear. 

The evaporation for all these tests is figured from and at 
212 degrees F., and is based on pound of combustible. 

During test No. 5, at the maximum capacity, or at about 70 
pounds per square foot, the temperature of the water in the 
boiler was 102 degrees, the furnace was primed and fires 
lighted at 9:04 A. M.; steam formed at 9:12 A. M.; steam pres- 
sure 100 pounds at 9:18.92 A. M.; 200 pounds at 9:19.75 A. 
M. The steam jet was wide open on the smokestack and the 
forced-draft blower working giving a pressure of about 3% 
inches of water in boiler room. The rate of evaporation 
from and at 212 degrees F. per pound of combustible was 10.33 
pounds. 

On test No. 6, burning 45 pounds coal per square foot of 
grate, the evaporation from and at 212 degrees F. was 11.3 


pounds. 
The coal used in test No. 4 analyzed as follows: 
Moisture, 1.06 percent............ dry 
Volatile matter, 20.96 percent.....21.18 percent 
Fixed carbon, 74.83 percent.......75.63 percent 
INS, Bit) DOHEGMES 000000000,0000000, SpiO) MEMOS 
Soules, O4/ MSROSME, cocnococcccac 0.71 percent 


Inicey: WANS, UG AS IB I, Wha os co ol gtete) IB M, Wl. 


up the Congo in 1883, and has since been extensively adopted 
in boats of this type. 

The Widgeon is 160 feet long with a beam of 24 feet 6 
inches, The steel work of the hull is galvanized throughout, 
the officers’ quarters are on the main deck and the crew’s 
quarters on the battery deck. Above the battery deck is a 
teak sun deck with double awnings. The sides of the ma- 
chinery space, magazines, officers’ quarters, battery deck and 
conning tower are all protected by bullet-proof steel plates, 
those around the cabins being loop-holed for rifles. The arma- 
ment consists of two 6-pounder quick-firing guns and four 
rifle caliber Maxims. The draft of the vessel complete, when 
carrying a load of 40 tons, is less than 29 inches. 

The machinery consists of compound engines and Yarrow 
watertube boilers. The boilers are fitted for burning either 
wood or coal, and on the trial trip, when a mean speed of 
13.15 knots at 283.4 revolutions per minute was obtained, the 
fuel consumption proved to be 8 pounds of wood per indicated 
horsepower per hour. 

Trials made to ascertain the effect of the patent movable 
flap over the tunnel showed that the horsepower with the 
flap raised and with the flap lowered was practically constant, 
but that the slip when the flap was down was augmented about 
25 percent. 


DECEMBER, I910 


NOTES ON THE ARMAMENTS OF BATTLESHIPS.* 


BY SIR WILLIAM H. WHITE, K. C. B., F. R. S., D. SC., D. ENG., LL. D. 


One fundamental idea has governed the armaments of war- 
“ships in all ages: viz., the desire to provide means of offense 

which will enable a ship making an attack to put her enemy 
“out of action” in the shortest possible time and ensure the 
least possible damage to the attacking ship during the con- 
flict. Until armor was first used for defensive purposes, about 
half a century ago, there was universal agreement with the 
doctrine that “an active and powerful offense constituted the 
best means of defense.” Since that date this doctrine has 
been somewhat obscured, no doubt, by the attention devoted 
to improved methods of manufacturing armor, to rival sys- 
tems of distributing protective materials; by the never-end- 
ing struggle between the attack and the defense—guns and 
armor—and by the development of under-water attacks— 
locomotive torpedoes and torpedo vessels, submarine mines 
and submarines. It may be admitted also that, under modern 
conditions, an active offense is no longer the only means of 
defense; but, on the other side, it cannot be denied that an 
active offense is still and always must continue to be the best 
means of defense. It gives the greatest assurance of victory 
—in other words the greatest probability of putting an enemy 
“out of action.” 

This old phrase continually occurs in descriptions of naval 
battles of the past; and it is no less applicable under modern 
conditions than it was in the days of sailing ships and 
smooth-bore guns, or even in that remoter period when naval 
warfare was carried on by galleys propelled by oars and 
manned by soldiers. Victory never has depended and never 
will depend entirely upon the destruction or capture of an 
enemy’s ships, but upon their being brought into a condition 
of incapacity to continue the struggle—that is to say, being 
put out of action. That result may be attained in many ways, 
but it must be reached in some way before victory is secured. 
All naval history confirms this statement; it is, in short, a 
truism. Looking back upon the great wars of the eighteenth 
and beginning of the nineteenth century it is seen that ships 


were put out of action by the destruction of or serious: 


damage to their means of propulsion, to their mobility and 
maneuvering power; by being set on fire; by slaughter of 
their crews; by loss of morale; by panic arising from acci- 
dent or damage which prevented continued utilization of exist- 
ing means of offense, by overpowering or seriously injuring 
the armaments, and in other ways that need not be particu- 
larized. 

This statement of the case applies primarily to circumstances 
affecting individual ships, and it designedly omits reference 
to the supreme influence which naval tactics may exercise 
upon the result of a fleet action, or to the skill of a commander 
in concentrating upon a portion of the enemy’s fleet an over- 
whelming attack. When the tactician has done his best, it 
still remains true that the chief aim in a naval engagement 
must be to put an enemy’s ships “out of action” as quickly as 
possible, and that sinking or destruction of ships is not neces- 
sary to secure that result, although it may be an accompani- 
ment of victory. 

From the point of view of this paper, the question to be 
considered may be stated, therefore, as follows: What de- 
scription of armament is likely to prove most effective for 
speedily putting out of action modern battleships, having re- 
gard to existing materials of construction, structural arrange- 
ments, armor defense, means of propulsion and maneuvering ; 
as well as to the characteristic qualities of guns, projectiles, 


* A paper read before the Society of Naval Architects and Marine 
Engineers, New York, November, 1910. 
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explosives, torpedoes and mines now available for use? In 
considering this question it will be assumed that, in address- 
sing this society, there is no need to recapitulate the remark- 
able advances which have been made in all these features 
of war-ship construction during the last half century. The 
facts are on record, and the existing situation is well known 
to members. 

Certain features of the problem may also be assumed to lie 
outside the field of discussion. It is generally agreed that 
future naval actions will probably be fought at longer ranges 
than have been adopted in the past. The main reasons for 
this increase in fighting range are to be found, on one side, 
in the development of locomotive torpedoes and the increase 
of their speed, accuracy and effective range; while on the 
other side stand no less important improvements in naval 
gunnery—including guns, propellants, projeciles, explosives, 
range-finders, sights and means of control. Nor can there be 
any dispute as to the fact that increase in gun-caliber in asso- 
ciation with a constant muzzle velocity secures greater flatness 
of trajectory, and greater accuracy of fire, as well as superior 
maintenance of energy at long ranges. But when general 
statements of this nature are closely examined differences 
of opinion on practical matters are found to exist among men 
equally entitled to a respectful hearing, and these differences 
sensibly influence their choice of armaments. 


LONG FIGHTING RANGE AND SECONDARY ARMAMENTS. 


In regard to the probable fighting range for future naval 
actions there are marked differences of opinion. While all 
agree that it is likely to be greater than heretofore, two 
distinct schools of thought exist as to the minimum range 
likely to occur in practice. One of these asserts that an ex- 
tremely long range will be chosen and maintained by com- 
manders whose fleets possess greater speed and whose ships 
are armed on the “single-caliber, big-gun” principle; and it is 
argued that at this great range vessels so armed will be able 
speedily to put out of action an enemy’s ships which individu- 
ally carry fewer big guns, although these may also possess 
powerful and well-protected secondary armaments. These 
secondary armaments, it is urged, would be of no practical 
service at very long range; because of an alleged inferior 
accuracy (due to more curved trajectories traversed by their 
relatively small and light projectiles), their proportionately 
greater loss of energy as ranges increase, and their presumed 
ineffectiveness because of their lack of power to penetrate 
armor of moderate thickness, their alleged less proportion of 
hits to rounds fired, and the small bursting charges carried by 
their shells. 

The other school maintains that, although actions may be 
begun at very long ranges on occasions when atmospheric 
conditions are favorable, average conditions of weather at 
sea will not favor that kind of attack nor make its results 
decisive. They give reasons for the belief that when an issue 
is joined, with the full intention to reach a decisive finish, 
it is practically certain that closer ranges will be reached; and 
they insist that the choice of armaments ought not to be gov- 
erned by a set of assumptions which relate exclusively to 
extreme ranges and are subject to the continued efficiency of 
comparatively delicate sights and range-finders as well as 
apparatus for controlling gun-fire. In their judgment it is 
desirable to associate with big guns a powerful secondary 
armament of quick-firing guns, adequately protected and so 
placed as to be efficient both in horizontal command and in 
height above water, while free from interference arising from 
independent firing of heavy guns. 

In support of this advocacy of good secondary armaments 
it is stated that modern types of battleships, including those 
on which armor defense has been most developed, still con- 
tain many vulnerable points, injury to which will seriously 
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interfere with the fighting, maneuvering and steaming capa- 
bility, the transmission of orders from conning-towers and 
control stations, signaling and other operations which con- 
siderably influence fighting efficiency. It is noted that more 
than one-half of the length of heavy guns is permanently ex- 
posed and unprotected. 
these unprotected portions have been injured, the heavy guns 
having been put out of action by the fire of light guns which 
were impotent at the fighting range against armor of mod- 
erate thickness. It is also maintained that the small height 
above water to which the hull armor rises, and the large un- 
armored areas of the sides above water, must involve serious 
risks to a considerable number of recent battleships should 
they be subjected to attack by a large number of 6-inch 
quick-firing guns using high-explosive bursters and common 
shell. The “volume of fire’ obtainable from such quick-fir- 
ing guns would, it is considered, inflict great damage to the 
thin steel-plating above the armor, and so permit consider- 
able quantities of water to find access to the interior of the 
ship above the protective deck, although the hull armor was 
left intact. Such an entry of water might seriously prejudice 
stability or produce objectionable “list” and change of trim, 
even if it did not pass below the protective deck; but there 
would also be the danger of large quantities of water finding 
its way into hold spaces and there accumulating. 

These anticipations of trouble, of consequent reduction of 
stability, loss of maneuvering power, diminished speed and les- 
sened mobility, are treated by the other side as unlikely of 
fulfilment. In support of this view it'is urged that, although 
at short or moderate ranges the 6-inch gun makes good prac- 
tice and scores a high percentage of hits to rounds fired in 
comparison with the percentage attained by larger guns, yet 
at long ranges the percentage of hits to rounds becomes com- 
partively small. Consequently it is considered that injuries 
of the kind assumed to be produced by the fire of secondary 
armaments are not likely to be either serious or extensive. 
There is obviously room for difference of opinion in regard 
to such matters and the proper method is to trust to experi- 
ence when attempting to reach a decision. When tested on a 
proof ground, with guns and targets fixed and ranges known, 
the percentage of hits to rounds fired will undoubtedly be- 
come greater at long range as the caliber of guns is increased. 
These conditions, of course, do not represent those which 
would occur in a sea fight, between fleets or between single 
ships, moving rapidly in relation to one another, and com- 
monly in circumstances which will be accompanied by rolling 
or pitching of the gun platforms. It is not possible in peace 
time to imitate all the conditions of war; in particular the dis- 
turbing influences which necessarily arise when a war-ship 
is fired at by an enemy while making an attack cannot be 
represented. But there is in existence a considerable -body 
of information based upon “battle-practice” at long ranges. 
These facts have not been published in detail nor are they 
likely to be. The writer has, however, been assured by naval 
officers of great experience possessing full and accurate in- 
formation of this kind, who have carefully analysed results 
of firing at very long ranges, that the percentage of hits to 
rounds fired obtained with 6-inch guns under service condi- 
tions at sea compares favorably with and is not inferior to 
the percentages obtained with guns of larger caliber. Further- 
more he has good reason for the belief that actual trials do 
not confirm the objection raised to “mixed” armaments on the 
ground that the simultaneous discharge of guns of different 
calibers must be accompanied by diminished efficiency in the 
control of fire and in the proportion of hits to rounds made 
by guns of different calibers. If these conclusions be true— 
and the writer is convinced that they are so—then it is un- 
questionable that even at long ranges the secondary arma- 
ments of battleships will be capable of delivering a “hail of 
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fire” against an enemy and of exercising an important influence 
on the result of an action. 

Published accounts of naval engagements during the Russo- 
Japanese War also emphasize the importance attaching to at- 
tacks made by efficient and well-handled secondary armaments 
carried by Japanese ships. It is probable that the deep- 
laden condition of Russian ships at Toushima tended to in- 
crease sensibly the prejudicial effects of fire from the lighter 
guns of the Japanese fleet; but after making full allowance 
for this feature it appears proven that considerable danger 
must always attend the extensive damage to unarmored super- 
structures which quick-firing guns of moderate caliber can 
inflict even at long range. What the “volume of fire” from 
such guns involves in damage done to signaling apparatus, 
control appliances and the general working of a ship in action, 
Captain Semenoff has graphically described. What it may do 
in making ships unmanageable or in temporarily destroying 
the command of maneuvering capability was demonstrated at 
Toushima and in the battle of August 10, 1904, off Port 
Arthur. Under the terrible hail of projectiles and of frag- 
ments of shells containing high explosives it has happened, 
and wil! happen again, that a “joint in the harness” is dis- 
covered and the ancient story of the “bow drawn at a ven- 
ture” is repeated. The Japanese authorities, who may be sup- 
posed to have all the facts of the war in their possession, and 
who are certainly capable of analysing them, and drawing 
therefrom lessons for guidance in future practice, have never 
departed from the use of powerful secondary armaments. 
Personal conferences with leading Japanese authorities on 
naval matters enable me to say that they attach the utmost 
importance to the association of such armaments with guns 
of large caliber. In fact the trend of naval opinion through- 
out the world during recent years has been against the per- 
petuation of the system which discarded all guns except those 
of large caliber and 3-inch guns for use against the attacks 
of torpedo vessels. Consequently there is a danger of ap- 
pearing “to flog a dead horse” by further advocacy of sec- 
ondary armaments-on this occasion, and no more need be 
said thereupon. 

As to the most suitable numbers and calibers of guns mak- 
ing up the secondary armaments of modern battleships little 
need be added. There are obvious objections to the employ- 
ment of many calibers, each requiring special ammunition and 
making separate control desirable. In some ships guns of 
6-inch, 4.7-inch, 3-inch and smaller calibers have been mounted. 
Such a multiplication of calibers appears both unnecessary and 
objectionable. Probably the explanation is to be found in an 
intention to use guns from 4.7-inch downwards as an active 
defense against the attacks of torpedo vessels, and to supply 
6-inch guns as auxiliaries to the 12-inch guns in action. The 
writer has long advocated a simpler arrangement which, in 
his judgment, would fulfil all requirements, and ventures to 
quote remarks on this head made at the Institution of Naval 
Architects a few months ago: 

“The ideal armament, to my mind, is that which embodies 
a certain and not an extravagant number of heavy guns asso- 
ciated with a considerable battery of 6-inch guns. It does not 
seem to me a difficult matter to supply these 6-inch guns with 
ammunition which shall be efficient when used against attack- 
ing torpedo vessels. If anything in addition to such a sec- 
ondary armament of 6-inch guns is wanted I should say “man- 
killing” guns capable of very rapid fire might be used for 
sweeping the decks of torpedo vessels; they could be placed 
and fought in almost any position and would require only 
shield protection.” 

Twenty-six years ago the writer, in conjunction with the 
late Lord Armstrong, worked out a design for a vessel in 
which ammunition of the special kind mentioned was provided 
for guns of 5-inch to 6-inch caliber for use against torpedo 
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craft. It has been reported recently that experiments have 
been made with shrapnel fired from 12-inch guns as a possible 
means of repelling torpedo attacks. If this be true the prin- 
ciple advocated has been carried to an extreme- which will 
not commend itself generally, but the experiments constitute 
a virtual confession that 3-inch guns are not sufficiently power- 
ful to deal effectively with modern torpedo vessels. That 
view of the matter has been confirmed by the adoption of 
4-inch and 4.7-inch guns instead of 3-inch in ships of recent 
design; while 6-inch guns are now commended for defense 
against torpedo vessels in quarters where 3-inch guns were 
advocated four or five years ago as the only auxiliary arma- 
ment required. The compass has been “boxed” in a very 
short time, and without any war experience to justify the 
change of opinion. 

The main reason for preferring a caliber of about 6 inches 
is that experience proves projectiles of about 100 pounds 
weight to be the maximum which can be “man-handled’’ con- 
tinuously and rapidly; while accuracy of fire even at long 
range can be combined with rapidity of discharge and remark- 
able effectiveness against the lightly armored, unarmored and 
vulnerable points of war-ships. Personally, I have always 
maintained the view that these quick-firing guns, their crews 
and the supplies of ammunition should have a remarkable 
amount of armor protection against the fire of similar guns 
carried by an enemy. In designs for which I was responsible 
more than twenty years ago, in which the earliest 6-inch 
quick-firing guns were mounted, such protection was provided. 
Nothing that has since occurred has shaken that conviction, 
and my opinion remains fixed that the secondary armament 
should be not merely available for use in repelling torpedo 
attacks but should be used in battle and be regarded as a 
valuable auxiliary to the heavy guns. The disposition of the 
6-inch guns should be of a character that will effectively fulfil 
both these functions. It is not difficult to secure that result 
in designing war-ships, and to place the 6-inch guns so that 
they shall not be hampered or interfered with by the fire of 
the heavy guns, provided that the number of the heavy guns 
carried in a ship is not made excessive. 


THE NUMBER OF HEAVY GUNS TO BE MOUNTED. 


Turning to the consideration of what constitutes a reason- 
able number of heavy guns for the principal armament of a 
modern battleship, it will suffice on this occasion to restate 
the writer’s conclusions and to briefly summarize the reasons 
therefor. These conclusions are admittedly open to debate 
and other views may be maintained on the basis of solid 
argument. The case is necessarily one for compromise, and 
therefore for difference of opinion as to the best course to 
be pursued. — 

There are two positions for heavy guns which, by common 
consent, confer supreme advantages and are always utilized. 
These positions are at the center line of the deck; one com- 
manding right-ahead fire, with large arcs of horizontal train- 
ing reaching well abaft the beam on each side; the other pos- 
sessing corresponding command right astern and over large 
arcs of training reaching well before the beam. Until the 
Michigan and South Carolina were designed it was the gen- 
eral practice to mount one or two heavy guns—two in nearly 
all cases—in each of these positions. Superposed turrets were 
tried in some cases, and 8-inch guns were mounted in the 
upper emplacement; but this practice did not find much favor 
and may be considered to have dropped out of use. It was 
a new and bold departure in the Michigan and South Caro- 
lina to place two turrets in each of the supreme positions, 
and to arrange for firing the guns in one turret over the top 
of the other turret. That arrangement proved successful, 
however, and has been largely adopted in recent ships of all 
navies. When associated with the mounting of guns in pairs 


this system permits the effective use of eight heavy guns; if 
three guns are mounted in each turret then twelve heavy guns 
can be given equal arcs of command, and all the guns can be 
used on each broadside. 

The writer has always favored and still favors the system 
of mounting heavy guns in pairs. French designers long pre- 
ferred separate mountings for single heavy guns, and placed 
two gun stations amidships—one on each side. The French 
system was tried in the British armored cruisers Imperieuse 
and Warspite, and, as the result of trials, it was not repeated ; 
the French themselves subsequently abandoned the arrange- 
ment. Twin-mountings were universally employed for a long 
period, and, in the writer’s judgment, that plan embodies a 
reasonable compromise. Considerable economy is thus ef- 
fected in the weight of the mountings and armor protection 
for a pair of heavy guns, as compared with what is needed 
with separate mountings for each gun; and although the risk 
of simultaneous disablement of two guns is necessarily in- 
curred when they are carried on a single turntable and within 
the same armored station, that does not seem to be an undue 
risk. When three guns are mounted on one turntable and ex- 
posed to similar risks of simultaneous disablement then, in 
the writer’s judgment, too many “hostages are given to for- 
tune,” and economy in weight of protective material and 
mountings has been carried too far. Actual trial will deter- 
mine whether or not it is possible to maintain the same rap- 
idity in loading and firing individual guns in a triple turret as 
can be obtained when two guns are mounted in one turret, 
and Italian naval authorities before deciding in favor of triple 
turrets probably satisfied themselves on this point. Italy has 
made many successful new departures in war-ship design, 
and will work out this problem thoroughly. The results will 
have great interest for all engaged in war-ship construction; 
but even if they prove satisfactory under peace conditions 
and as to rate of fire, only war experience can determine the 
crucial point as to the risk of simultaneous disablement of 
three guns mounted on a single turntable. The approximate 
allowance hitherto made for triple as compared with twin 
turrets is understood not to exceed an increase in diameter of 
about I0 percent, in some cases has been less. Obviously it 
would be reasonable in triple turrets to make provision for 
stronger armor protection and for ampler margins of strength 
in machinery and structure in order to meet special risks, and 
to render the possibility of disablement more remote. If this 
were done the relative weights involved in the triple as com- 
pared with the twin arrangement would be considerably 
increased. 

In passing, one may remark that there is always a danger 
lest the desire to keep down weights of protective materials 
on heavy-gun stations should lead designers to accept rela- 
tively weakened structures and supports to armor and smaller 
clearances between fixed structures and revolving parts than 
would afford reasonable provision for safety and for con- 
tinued efficiency in working when heavy blows are delivered, 
in action, upon the armor forming barbettes, shields or tur- 
rets. This feature in design has always received close atten- 
tion in my own practice; and the dimensions and weights of 
structures, armor and have not been reduced, 
nor have any known or probable risks been accepted, in order 
to minimize weight. Having regard to the vital importance 
of the continued efficiency of heavy gun armaments, and to 
the enormous weights and cost involved in installing and pro- 
tecting such armaments even when dimensions are minimized, 
it seems preferable to err on the side of large margins of 
safety than to seek the irreducible minimum—the determina- 
tion of which is not an easy matter, even for those most fully 
informed as to the results of peace experiments and_ past 
naval actions. 

For over twenty years the heavy guns of most battleships 


mechanisms 


500 


continued to be four in number, and in nearly all cases 
they were mounted in pairs on the center line of the deck at 
the two important positions above described. In connection 
with the introduction of the latest types of battleships—usu- 
ally described as “Dreadnoughts’—a necessity arose for find- 
ing other positions for heavy guns. Ten or twelve such guns 
have been usually thought desirable; thirteen guns are to be 
carried in ships now building. Consequently three or four 
additional gun stations have had to be provided, and large 
hold spaces have been devoted to the stowage and supply of 
ammunition immediately below each turret. Different dispo- 
sitions of heavy-gun stations have found favor, not merely 
in different navies, but in successive ships of the same navy. 
In these circumstances it becomes obvious that no fixed prin- 
ciples have been established or generally followed hitherto in 
disposing heavy-gun armaments. It is unnecessary to describe 
in detail various arrangements adopted in recent ships, be- 
cause they are well known to members of this society; but 
mention may be made of certain salient features which illus- 
trate the diversity of views that have prevailed. 

In many cases history has been repeating itself; arguments 
which were familiar thirty or forty years ago have reappeared 
and have been treated as novelties. Widely differing estimates 
have been formed in regard to the relative importance attach- 
ing to “end-on” and broadside fire. In the earlier French dis- 
position—in which two heavy guns were mounted forward 
and aft on the center line of the deck as bow and stern 
chasers, and two others in positions on each broadside (nearly 
amidships) which enabled them to be fired directly ahead or 
astern—“end-on” fire was treated as of equal importance with 
broadside fire. Three guns were available on each broadside 
and three guns could be fired either ahead or astern. In ships 
of the “central-citadel” type (designed about 1873-1878) four 
heavy guns were carried in two turrets which were placed 
en echelon nearly amidships, and it was possible to fire all 
four guns parallel to the keel, either ahead or astern. Each 
pair of guns had 180 degrees of training on the broadside 
whereon they were placed, but on the other broadside these 
guns had only a very limited arc of training. In these vessels, 
therefore, “end-on” fire was theoretically superior to broad- 
side fire. Experience showed, however, that superstructures 
erected above the upper decks—primarily to limit the effect 
of “blast,” when the guns were fired parallel to the keel-line 
or at large arcs of training from the beam—imposed serious 
limitations and disadvantages against a moving target placed 
nearly ahead or astern. The echelon disposition was, there- 
fore, abandoned and a return was made to the earlier plan 
which mounted four guns in two commanding positions for- 
ward and aft on the middle line of the deck. 

During the last five years we have seen both the old French 
disposition and the echelon arrangement reproduced (in prin- 
ciple) in new designs, only to be abandoned in later designs, 
in some cases before practical experience had been gained with 
the arrangement which was abandoned. Now there is a 
marked disposition to place all the heavy-gun stations at the 
center line of the deck, so that all the guns may be available 
on both broadsides. This is a return to a disposition adopted 
in the earliest British turret ships built nearly half a century 
ago. The Royal Sovereign (1862) and the Prince Albert 
which followed immediately after her each had four turrets 
so placed. It may be noted that the United States navy took 
the lead in this last movement, and further has the credit of 
demonstrating the possibility of associating powerful bow and 
stern fire with the maximum of broadside fire over large arcs 
of training, by placing some turrets higher than others and 
firing over the lower turrets on certain bearings. 


“END-ON” AND BROADSIDE FIRE. 
Advocates of “end-on” fire assert that an attacking ship 
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which is end-on to an enemy presents to her fire a target of 
which the projected area (on a vertical plane) has, for its 
largest dimension, the extreme breadth of the ship and for 
its height the height of her uppermost deck; so that the chance 
of hitting effectively is diminished greatly as compared with 
broadside attack. This statement overlooks important condi- 
tions, and is therefore misleading. A ship attacking end-on 
must present to the fire of an enemy a horizontal target of 
which the greatest dimensions are the full length of the ves- 
sel, and (transversely) her extreme breadth. Consequently, 
errors in elevation of guns which the enemy may make are 
less likely to result in missing this long horizontal target than 
would be the case if corresponding errors were made when 
firing at a target of which the greatest dimension was the ex- 
treme breadth of a ship lying broadside on to the line of fire. 
No one can deny that the minimum of defense of vital parts 
of battleships—especially against “dropping” fire at long 
ranges—is to be found in the resistance offered by protective- 
deck plating, and not in the strength of vertical side armor. 
Nor can it be doubted that even in single-ship actions it would 
hardly be possible for a combatant to maintain for long the 
assumed ‘“end-on” position; while in fleet actions no com- 
mander could possibly effect a similar object with a large 
number of ships by any conceivable tactics, if engaged against 
a skilful and mobile enemy. If a choice has to be made, there- 
fore, between highly developed broadside and end-on fire it 
seems reasonable to give precedence to the former. This has 
been done in the majority of recent battleships; but it is also 
reasonable—having regard to great and rapid variations un- 
avoidably occurring in the relative bearings of ships in action 
—to develop end-on fire to a reasonable extent. The com- 
promise represented in the Michigan class now secures wider 
acceptance and is likely to become more generally adopted. 
No difference of opinion exists as to the necessity for giv- 
ing the largest possible arcs of horizontal command to the fire 
of heavy guns, so that in action they may be kept bearing on 
an enemy for the longest attainable periods as his relative 
position rapidly changes. When this principle is applied in 
working out the disposition of guns for a new war-ship one 
soon encounters numerous as well as serious limitations and 
finds that the difficulties in securing large arcs of training 
increase with increase in the number of gun stations. In 
many cases the attempt to mount a large number of guns and 
to give to each gun considerable arcs of training has involved 
serious risks of injury being inflicted on neighboring guns and 
their crews, when fire is delivered at or near the extremes 
of assumed arcs of training. Attempts are made, of course, 
to minimize or to prevent such risk of injury; but so-called 
“safety appliances” are usually of a delicate and elaborate 
nature and not unfrequently are intended to be automatic in 
action. One may be permitted to doubt whether, in the heat 
of action, these appliances will always fulfil their intended 
purpose; and it appears desirable when arranging armaments 
to secure practical non-interference of gun with gun, even if 
that course involves a decrease in the number of heavy guns 
mounted in a ship of given dimensions, or an increase in the 
dimensions of ships intended to carry a given number of guns. 
In discussions of war-ship designs the relative merits are 
commonly assessed on the basis of what has been accomplished 
on particular dimensions and displacement. That method of 
comparison may be and often is carried to unreasonable 
lengths, no account being taken of the drawbacks and dangers 
involved in cramming many guns into ships. Freedom of 
action for each gun-crew, and a sense of security from inter- 
ference arising from the fire of adjacent guns, are essential 
factors in the estimation of real fighting efficiency, even in 
days when the control of gun-fire from central stations is so 
much in vogue. Statistical statements may give to a ship so 
many guns and certain assumed arcs of command; but it 
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is necessary to consider thoroughly what would happen if 
these guns were fired at their assumed extreme arcs of train- 
ing before a true estimate can be formed of the efficiency of 
an armament. The limits of really safe training are often 
found in practice to be considerably less than the extremes 
embodied in published descriptions, and the results of firing 
trials cause narrower limits of training to be accepted. No 
good purpose is served when large arcs of command exist 
only “on paper,” and their utilization in action would involve 
serious risks to the structure, armament or personnel of the 
ships in which the guns are mounted. 


OBJECTIONS TO LARGE NUMBERS OF HEAVY GUNS. 


One is led to inquire, in present circumstances, whether it is 
possible to discover a reasonable basis for fixing the maxi- 
mum number of heavy guns which should be carried by a 
battleship. It has been previously stated that the number of 
heavy guns actually carried in ships built since 1905 varies 
from eight to thirteen per ship, ten or twelve being carried by 
most ships, and the stations varying from four to six. Al- 
though it is not possible to lay down hard-and-fast rules, or 
to reach any general agreement, certain considerations may be 
mentioned which must be kept in view by all designers of 
war-ships. For instance, whenever heavy guns are mounted 
in positions near the middle of the length of a ship it is un- 
avoidable that spaces shall be found for the instal- 
lation of the magazines, shell rooms, ammunition sup- 
plies and gun-working machinery in a region mainly 
appropriated to the propelling apparatus and stowage of 
fuel. This juxtaposition of features essential to the 
efficiency of the principal armament and of those upon 
which efficiency of propulsion depend, involves considerable 
difficulties upon which one need not dwell. Experience on a 
large scale proves the need for special precautions in order that 
magazines may be kept cool and deterioration of the ammuni- 
tion prevented; in not a few instances these magazine spaces 
make difficult the communications between compartments of 
the hold occupied by the propelling apparatus, or interfere 
with the efficient control and working thereof; while the ar- 
rangements for transporting coal from the bunkers to the 
stokeholds are rendered inferior in efficiency to those which 
exist in ships wherein the spaces assigned to engines, boilers, 
bunkers, are not broken up by magazines and shell rooms. It 
is also admitted that in ships which have five or six heavy- 
gun stations, the deck arrangements, the stowage and handling 
of boats and other matters incidental to every-day work and 
general convenience are all less satisfactory and convenient 
than are the corresponding features in ships where no heavy 
guns are mounted in the central portions of the length. In 
the last-mentioned vessels less difficulty is experienced in deal- 
ing with magazine temperatures, or in arranging for powerful 
secondary armaments, which shall be thoroughly efficient and 
practically free from risk of interference being caused by the 
fire of the heavy guns. It may be argued that these incon- 
veniences and objections are relatively unimportant, that they 
have been and can be overcome sufficiently for practical pur- 
poses, and that they must be accepted in order to obtain the 
essential quality of a preponderating offensive power. Even 
if this be granted, it still remains a matter for debate whether, 
on the whole, it is desirable to mount ten or twelve heavy 
guns in five or six positions in any single ship. 

The main reason advanced in favor of mounting ten to 
twelve guns in a battleship is that, in this manner, an over- 
whelming concentration of offensive power is secured. It has 
been the fashion in some quarters to adopt the simple method 
of assessing offensive power by counting the number of 12- 
inch guns carried. A ship carrying, say, twelve 12-inch guns 
has been reckoned equal to three ships each armed with four 
12-inch guns even when the latter have carried in addition 
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powerful and well-protected secondary armaments. It hardly 
seems necessary to deal with such a method of comparison 
in this paper and before this society, and it will be more 
profitable to state certain governing conditions to which regard 
must be had in reaching a reasonable conclusion on the point 
now under consideration. 

No one questions the importance attaching to a highly con- 
centrated attack on an enemy; but it is equally certain that, 
in present circumstances—as naval actions will be fought at 
very long range—the fire of twelve 12-inch guns carried by 
three ships can be as effectively concentrated on any selected 
point in an enemy’s formation as it can be when the guns 
are mounted in one ship. Again, three ships armed on the 
Michigan plan could concentrate the fire of twenty-four 12- 
inch guns as efficiently on a selected position in the enemy’s 
formation as could be done by two ships of the Arkansas class 
with an equal number of guns. Indeed under certain condi- 
tions the three ships might have an advintage and be capable 
of keeping all their guns bearing on an enemy in rapid motion 
longer than could be done with all the guns in the two ships; 
because the provision of six stations instead of four in the 
latter necessarily introduces greater limitations of the effective 
arcs of command of some of the guns than are imposed on 
eight guns mounted as in the Michigan. This latter consider- 
ation no doubt has had much to do with recent advocacy of 
larger calibers than 12-inch for battleships, because it is 
realized that the multiplication of positions and guns in a 
single ship is accompanied by increased interference and pos- 
sibly with diminished efficiency of fire control. 

That multiplication of gun positions has been necessarily 
accompanied by considerable increase in the length of battle- 
ships even when the protection and speeds have remained prac- 
tically unchanged. As a contrast we may take the Arkansas 
with a length of 545 feet and twelve 12-inch guns as com- 
pared with the Florida of 510 feet in length with ten 12-inch 
guns. It is true, of course, that increase of speed has even 
greater influence on dimensions and especially on length; but 
it is certainly remarkable to note the construction of armored 
ships which are about 700 feet in length and yet carry only 
eight heavy guns in four positions (13.5-inch caliber) whereas 
only five years ago ships about 200 feet shorter carried ten 
heavy guns (12-inch) in five positions, and others about 250 
feet shorter carried twelve heavy guns (11-inch) in six posi- 
tions. Such additions to length may not be considered ob- 
jectionable on the ground of diminished maneuvering power, 
in view of the facts that in future long-range fighting will be 
the fashion, that by various devices their handiness has been 
increased in proportion to their dimensions. On the other 
hand, it appears obvious that when associated in fleets vessels 
of this great length and high speed will require for safe han- 
dling an increase in the intervals between successive ships, 
so that the length of the line in proportion to the number of 
ships comprising it will have to be sensibly enlarged. Nor can 
it be disputed that this great increase in length renders greater 
the danger of damage from torpedo attack, even when it is 
recognized that with such vessels, although the commander of 
a fleet may intend to keep outside torpedo range, yet in action 
that intention may not be realized. 

Under-water attacks by torpedoes, by submarines and by 
mines are undoubtedly among the greatest dangers to which 
modern war-ships are exposed, although the gun still remains 
the supreme weapon of offense. It is agreed that a single suc- 
cessful blow struck by a modern torpedo will probably pro- 
duce damage which will put even the largest ship “out of 
action,” although she may not be sunk. On this ground, 
therefore, it may be maintained that a limit ought to be put 
upon the concentration of gun armaments upon single ships, 
and upon the increase in dimensions and. costs of individual 
ships; because one successful blow may, by general consent, 
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bring about such a serious proportionate loss to a fleet 
by injury to one vessel and her compulsory withdrawal from 
action. Moreover, many services are required from a fleet in 
the performance of which capacity for distributing the force 
is no less important than the power of concentrating it for an 
attack. From this point of view unlimited increase in dimen- 
sions, cost and individual power of battleships is not desirable. 
As to the assertion that increased steadiness of ships, con- 
sidered as gun platforms, necessarily proceeds pari passu with 
increased dimensions, it need only be said that experience has 
proved the doctrine to be fallacious. Battleships of the 
modern type carrying numerous heavy guns high above water, 
and protected by great weights of armor, must be endowed 
with considerable initial stability in order to possess sufficient 
range of stability. As a consequence they have proportion- 
ately shorter periods of oscillation, as well as lessened steadi- 
ness under unfavorable conditions of sea. It is a matter of 
common knowledge also that some of the steadiest war-ships 
ever built have been vessels which were of small dimensions 
when judged by present standards. This feature in behavior, 
of course, is distinct from the power of maintaining speed in 
a sea-way; that quality is undoubtedly favored by increase in 
length and weight. 

No claim is made that new statements of the case have been 
embodied in the foregoing summary of points in favor of or 
adverse to the adoption of battleship armaments comprising a 
large number of heavy guns in each vessel. All that has been 
attempted is to bring such points into view, fairly and briefly. 
Having done so the writer desires to place on record his per- 
sonal opinion that in no case is it desirable to carry more than 
eight heavy guns in a single ship, that these guns are best ar- 
ranged in four positions as in the Michigan class, and that 
they should be supplemented by a powerful and well-protected 
secondary armament. 


INCREASE IN CALIBER OF NAVAL GUNS. 


Allusion has been made to the movement now in progress 
for using guns of larger caliber in battleships and armored 
cruisers. In the United States the 14-inch gun has found 
favor; in Great Britain the 13.5-inch has been reintroduced; in 
Germany the 12-inch has been adopted instead of 11-inch. 
The reasons given for this departure from long-established 
usage may be summarized as follows: 

t. With larger calibers it becomes possible to reduce muzzle 
velocity and to diminish erosion in the interior of guns, and 
yet to secure ample penetrating power against armor and su- 
perior maintenance of energy at long ranges. 

2. A flatter trajectory and increased accuracy at long ranges 
can be obtained with guns of larger caliber. 

3. Increased capacity of bursting charges can also be secured 
for all descriptions of shells. 

4. If it be assumed that a certain total striking energy and 
a certain total shell-burster effect are to be obtained by one 
discharge of all the heavy guns mounted in a ship, then it is 
possible to diminish the number of guns carried if the calibers 
are increased, and to obtain more efficient control of fire. 

All these arguments in favor of larger guns are, in prin- 
ciple, identical with those employed more than thirty years 
ago, when increase in the weights and calibers of naval guns 
was made with great rapidity. The arguments then prevailed 
for a time; and history is, in this particular, now repeating 
itself. At that period in the British navy we passed from 12- 
inch breech-loading guns weighing 45 tons and firing projec- 
tiles of 714 pounds to 13.5-inch guns weighing 67 tons and fir- 
ing 1,250-pound projectiles, ending with guns of 16.25 inches 
caliber weighing r10 tons and firing 1,800-pound projectiles. 
Within a few years experience then induced a return to 12- 
inch guns and for a long period no larger caliber was used, 
but great and continuous improvements were made in guns, 


projectiles and explosives. Behind the reversion to more mod- 
erate calibers stood the conviction, based on actual usage and 
experiment, that the 12-inch caliber was sufficiently large for 
all practical purposes, whether armor-perforation or shell- 
power was considered; and that, on the whole, for a given 
expenditure of weight on the principal gun armament of a 
battleship the 12-inch gun furnished the best combination of 
adequate numbers and individual power. It has been stated 
recently that the chief reasons for abandoning the larger 
calibers were to be found in the difficulty encountered in mak- 
ing such guns or in loading and working them. As one who 
was intimately concerned with the matter the writer denies 
that these were the real causes of return to the 12-inch caliber. 
The subject was fully discussed by the Admiralty in 1888, when 
the designs for battleships of the Royal Sovereign class were 
under consideration, and it was then decided to make the 
change as soon as possible; but no satisfactory design for 
12-inch guns was then available and consequently the 13.5-inch 
caliber was used once more. At the same time action was 
taken to obtain a new and satisfactory design of 12-inch gun, 
and as soon as it was available it was adopted in the Majestic 
class (1892). 

Twelve-inch guns of the latest design are much more power- 
ful weapons than their predecessors of twenty years ago; their 
projectiles are capable of penetrating at very long ranges the 
thickest hull armor fitted on the side of existing battleships. 
As regards armor perforation it is generally admitted that no 
increase in caliber is required. Although their trajectories 
may not be so flat as those of larger guns, practice made at 
sea with 12-inch guns at very long ranges is undoubtedly ex- 
cellent. For the same approximate total weights of guns, 
ammunition, gun-mountings and mechanisms, and protecting 
armor it is possible to provide for five pairs of 12-inch guns 
as against four pairs of 13.5-inch guns. In other words, if 
equal rapidity of fire is assumed to be obtained by guns of the 
two calibers, for each ten rounds delivered by the 12-inch 
guns only eight rounds would be delivered from the 13.5-inch. 
It is improbable that in actual service equal rapidity of fire 
would be long maintained by the larger guns; but in any case 
the unavoidable uncertainties attaching to naval gunnery make 
the larger number of rounds fired and of hits made by the 
12-inch guns a most important feature in the comparison of 
their efficiency with that of larger guns. For attack on the 
armored portions, of modern battleships (as already re- 
marked) blows from the 12-inch guns are admittedly heavy 
enough so that they would have a distinct advantage in this 
respect. In regard to shell fire, trials made against the 
French battleship Jena and against several British ironclads 
demonstrate conclusively that shell fire from 12-inch guns 
can rapidly destroy unarmored portions of battleships and 
can inflict great damage on the armored portions and on pro- 
tective decks, provided projectiles of suitable design are used. 
The larger bursters possible with 13.5-inch shell—say about 
40 percent greater in weight than the bursters of 12-inch 
shells—will undoubtedly inflict greater damage for each suc- 
cessful hit; but the number of such hits will be smaller unless 
the weight assigned to the principal armament and its protec- 
tion is increased so as to have an equal number of the larger 
caliber guns; and that means the construction of larger and 
more costly ships. Fancy pictures have been drawn of whole- 
sale damage which can be done by the explosion on board a 
war-ship of one common shell from a 13.5-inch gun, and of 
its far-reaching and destructive effects as compared with those 
of a single shell from the 12-inch gun. The writer has wit- 
nessed many experiments with high explosives, and knows that 
enormous local injuries may be inflicted by a single shell 
explosion. Yet he ventures to doubt the accuracy of much 
that has been written both as to the vastly greater relative 
power of 13.5-inch shells and as to the absolute necessity for 
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adopting guns of that caliber in order to secure effective shell 
fire. Without assuming the rdle of a prophet he is of opinion 
that just as history is now repeating itself in regard to the 
adoption of larger calibers, so in the course of a few years it 
is likely to repeat itself by a return to more moderate calibers 
as experience is gained and extended firing trials are made 
with the larger guns now being introduced. All the reasons 
given above for preferring the 13.5-inch caliber to the 12-inch 
would apply also to an argument in favor of still larger guns; 
and it may happen that, before the tide turns, larger calibers 
than 14-inch will be again mounted just as was done thirty 
years ago. But the turn will doubtless come in due course 
and for the same reasons as before. 


OLD TRANSATLANTIC STEAM LINERS.* 


BY FRANCIS B. C. BRADLEE. 


After the Savannah the first ocean-going steamers con- 
structed in the United States were the Lion and the Eagle, 
two wooden side-wheel vessels, built by Jacob Bell at New 
York, in 1841, for the Spanish navy. They were about 
154 feet by 30 feet by 14 feet 6 inches, with side lever engines 
(these particulars are taken from Morrison’s History of 
American Steam Navigation), and these steamers were 
superintended during construction by the late Mr. E. K. Col- 
lins (the founder of the Collins line of steamers), and the 
Spanish Government was so much pleased with his work that 
it afterward sent him a service of plate. 

In 1842 the steamer Bangor (built in 1833 for the Boston 
and Bangor, Maine, line, about 160 feet long, and fitted with 


tion was said to be only 9 tons, and the speed, in fair weather, 
about 7 knots. The shaft had the peculiarity of passing 
through the stern, at the side of the stern post, under a patent 
of Ericsson’s. The propeller (also on Ericsson’s principle) 
was 9% feet in diameter and could be hoisted when the ship 
was under sail. For some reason or other, however, auxiliary 
steamers have never been popular, and the Massachusetts 
had made only one or two voyages between New York and 
Liverpool when she was chartered by the United States 
Government to carry troops to the Mexican War (1846), and 
was later brought into the naval service and known as the 
Farralones. The Edith never was in the trans-Atlantic service 
at all, and we believe was also bought by the United States 
Government. 

The continued success of the Cunard Line brought forth 
the feeling in America that the United States should have a 
line of trans-Atlantic steamers of its own, and in 1845 Con- 
gress passed a bill authorizing the Postmaster-General to so- 
licit proposals for the transportation of mails to foreign coun- 
tries, The first outcome of this was the formation of the 
Ocean Steam Navigation Company, who were to run a 
monthly line between New York and Bremen via Southamp- 
ton, the subsidy being $200,000 (£41,000) per annum. At the 
outset, despite this large subsidy, there was so much doubt 
in New York regarding the success of the undertaking that 
most of the capital had to be raised in Bremen, and we be- 
lieve that, although under the American flag and with its ships 
manned by Americans, this line was more under German than 
American control. . 

Two wooden side-wheel steamers were built at New York 
by Westervelt & Mackay for the Ocean Line: the Washing- 


NEW YORK AND HAVRE STEAM NAVIGATION COMPANY'S FRANKLIN (1848). 


a “crosshead” engine) was sold to the Turkish Government 
and sent across the Atlantic to Constantinople, leaving Bos- 
ton August 16, 1842. She was in the service of the Porte for 
many years. 

In 1845, the late Robert Bennett Forbes, of Boston, so long 
known for his connection with American shipping interests, 
built two wooden auxiliary screw steamers for the trans- 
Atlantic trade; the Massachusetts and the Edith. The former 
was somewhat the larger, being about 750 tons register, 178 
feet long and 32 feet broad. Her machinery was designed 
by John Ericsson, and built by Hogg & Delamater, New York. 
The engines had two cylinders, 25 inches in diameter, work- 
ing nearly at right angles to each other; the coal consump- 


* Continued from the October issue, 


ton (which opened the service in June, 1847) was 1,700 tons 
gross, 236 feet long, 39 feet beam, 31 feet depth of hold; the 
Herman was slightly larger. The engines of both ships were 
exactly alike; constructed at New York by Stillman & Allen, 
of the side-lever type, with two cylinders, each 72 inches in 
diameter and 10-foot stroke. The paddle wheels were 35 feet 
in diameter, and at first great trouble was experienced with 
the machinery, the paddle wheels being too large and the 
boilers too small. As regards speed, the Washington and 
Herman were a disappointment; in 1851-52 (according to 
Stuart’s Naval and Mail Steamers of the United States) their 
average passage to and from Southampton was about 14 days. 
They continued on the line until the end of 1857, when they 
were withdrawn and sent elsewhere. The Washington was 
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broken up in 1863 and the Herman wrecked on the Japanese 
coast in February, 1869. At this time, and until 1860, the 
postage from the United States to England was 24 cents per 
half ounce and 48 cents per ounce, newspapers at 3 cents 
each, 


International Marine Engineering 


DECEMBER, 1910 


The New York & Havre Steam Navigation Company was 
established in 1848 by Messrs. Fox & Livingston to ply be- 
tween New York and Havre via Southampton, and obtained 
a contract from the United States Government to carry the 
mails, for which they were to receive $150,000 (£31,000) per 


COLLINS LINE STEAMER BALTIC (1850). 


William H. Webb, in 1847, built for Messrs. C. H. Marshall 
& Co., the owners of the celebrated Black Ball Line of packet 
ships for the New York and Liverpool trade, the steamer 
United States, of 2,000 tons burden, 256 feet long, 50 feet 
beam, 30 feet depth, which in April, 1848, sailed on her first 
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annum for a monthly service. Two vessels were built for 
this line in New York: the Franklin and the Humboldt. The 
former resembled the Bremen Line ships before mentioned, 
and the latter was built with a straight stem and more or 
less on the model of the Collins boats. The Humboldt was 
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SIDE LEVER ENGINE OF STEAMSHIP ARCTIC. 


voyage to Liverpool. She made several voyages, including one 
between New York and New Orleans, but did not pay, and 
was sold to the Prussian Government, who made her into 
a steam frigate. The United States had the usual side-lever 
engines of that day and was the first merchant steamer con- 
structed in this country to be of use as a man-of-war. She 
could be armed with two tiers of guns and had plenty of 
room in which to work them. 


2,850 tons gross, 292 feet long, 4o feet beam and 27 feet depth 
of hold, with side-lever engines having two cylinders, each 
95 inches in diameter, 9 feet stroke; the Franklin was some- 
what smaller, with much greater breadth of beam, and both 
vessels were, of course, constructed of wood. 

These two ships carried on the service satisfactorily until 
December, 1853, when the Humboldt ran ashore while entering 
Halifax harbor short of coal, and became a total loss, and 
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the following July the Franklin was wrecked on Long Island. 
Happily there was no loss of life in either case, and to pre- 
serve the mail contract the service was carried on with 
chartered steamers until the new ships, Avago and Fulton, 
were built to replace those lost. 

The Fulton, which sailed on her first voyage in February, 
1856, was built of live oak at New York by Smith & Denison, 
and was 290 feet long, 42% feet beam, 31% feet depth of hold, 
gross tonnage 2,061, with oscillating engines with two cyl- 
inders, each 65 inches in diameter, 10 feet stroke, paddle 
wheels 31 feet in diameter. She could accommodate 150 first 
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Mr. Collins and his associates, accordingly, had built at New 
York in 1849, four side-wheel steamships of great size and 
power; the Atlantic (which inaugurated the new service in 
April, 1850), the Arctic, by William H. Brown, the Baltic and 
the Pacific, by Brown & Bell. They were built, in the heaviest 
and most substantial manner, of white and live oak strength- 
ened by diagonal iron straps. The main keelson under the 
engine was of white oak and yellow pine and measured 22 
inches in width and 42 inches in depth, but even this was not 
strong enough to withstand the “racking” of the engine being 
constantly driven at full speed. The Collins steamers inau- 
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DIAGRAM OF BOILERS OF COLLINS LINER-ARCTIC (1850). 


and second class passengers, 700 tons of freight and 800 
tons of coal. The Avago was of nearly the same size and dimen- 
sions, and both ships were brig rigged, with two funnels, and 
both were fitted with water-tight bulkheads. 

While the New York and Havre ships were never very fast, 
they had a great reputation for comfort and safety, and so 
were well filled with passengers, and financially they were by 
far the most successful of the American trans-Atlantic lines. 
On the breaking out of the Civil War in 1861, the Arago and 
Fulton were chartered as transports by the War Depart- 
ment at $1,200 (£250) a day each. In 1865, after the war 
was over, they were put back on the New York and Havre 
route, calling this time at Falmouth, England, and continued 
there until the autumn of 1867, when they were finally with- 
drawn. The Fulton was commanded at this time by Captain 
Samuel Samuels of Dreadnought fame. She was eventually 
broken up owing to dry rot, and the Avago was sold to the 
Peruvian Government. 

We now come to the best known of all the efforts made to 
operate an American line of trans-Atlantic steamers, and this 
was the old Collins line, whose official title was the New 
York & Liverpool United States Steamship Company, It was 
founded by Edward K. Collins (owner of the Dramatic line 
of sailing packets), James Brown and other New York finan- 
ciers, and in 1847 they made a contract with the United States 
Government to carry the mails between New York and Liver- 
pool, making 20 round voyages a year, the subsidy to be $385,- 
000 (£79,000) per year. One of the principal conditions of 
this contract was that the American steamers should be 
larger and make better time than the existing Cunarders. 


gurated, too, several novelties; one of these being a kind of 
telegraph communication between the bridge and the engine 
room, there being several handles on the bridge marked re- 
spectively, “ahead,” “astern,” “stop,” etc., which, when pulled, 
uncovered cards in the engine room bearing the same words. 
There was a system of bells on the same principle between 
the passengers’ staterooms and the stewards’ pantry. The 
passenger accommodation was considered sumptuous, includ- 
ing bath and smoking rooms, until then unheard of on 
steamers. All four steamers were at first bark rigged, but 
about 1854 their mizzen masts were removed, leaving them 
brig rigged. 

The following description of the Baltic by Captain McKin- 
non, R. N., and published in Littells’ Living Age for 1853, 
will apply equally to the other three vessels, the only differ- 
ence between them being that the Atlantic and Pacific were 
two feet shorter than the Baltic and Arctic, and their piston 
rods had one foot less stroke: 

“The American steamship Baltic, belonging to the Collins 
line, was built by Jacob Bell of New York at a cost of $710,- 
000 (£145,000). She is barque-rigged and can spread about 
the same quantity of canvas as an ordinary sloop of war. 
Her dimensions are as follows: Length, 283 feet; breadth, 45 
feet ; depth, 32 feet, tonnage (gross), 2,723. She has a straight 
stem and three full decks, and with 1,100 tons of coal, 600 tons 
of freight, and with full complement of passengers and baggage 
she draws about 22 feet of water. She can accommodate 167 
first class passengers and 38 second class. She is fitted with 
two side-lever engines, built by the Allaire Works, of New 
York (the Collins engines were all designed by John Farron, 
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engineer-in-chief of the United States navy), having 96-inch 
cylinders and 10 feet stroke; there are four tubular boilers, 
with two rows of furnaces, carrying steam at a pressure of 
17 pounds to the square inch (the horsepower was 800 nominal 
and about 2,300 indicated), giving a speed at sea of from 12 
to 13 knots on a coal consumption of from 80 to 87 tons per 
day. The highest speed she ever made at sea is 15 knots, and 
the least run for 24 hours, last winter, 167 nautical miles. I 
am only doing justice to these magnificent vessels in stating 
that they are, beyond any competition, the finest, fastest and 
the best sea boats in the world. I am sorry to be obliged 
to say this, but as a naval officer I feel bound in candor to 
admit their great superiority. Their extraordinary easiness 
in a sea cannot fail to excite the admiration of a sailor; I 
never beheld anything like it. 

“There was none of that violent plunging—that sudden 
check usually attending a large ship in a heavy head sea. 
The elongated bow dipped gently in when a vast, wall-sided 
and threatening swell appeared overwhelmingly to rush upon 
her. The whole fore length of the vessel appeared to sink 
gently down, until almost level with the water, and as gradu- 
ally to rise again after passing. From a considerable ex- 
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NEW SOUTHERN PACIFIC FREIGHT STEAMSHIPS. 


A contract for four new freight steamships was placed with 
the Newport News Shipbuilding & Dry Dock Company, New- 
port News, Va., several months ago by the Southern Pacific 
Steamship Company of New York. This contract was the fourth 
order for four vessels each which has been given the New- 
port News Company by the Southern Pacific Company. The 
same builders have also constructed two other freight and pas- 
senger steamships, the Comos and Proteus, for the same 
owners, thus making a total of eighteen large vessels which 
they have built or are building for the Southern Pacific Com- 
pany. The fourteen vessels previously built were all from the 
same model, 300 feet long, 48 feet beam, 33 feet 9 inches depth, 
fitted with reciprocating machinery of 4,000 indicated horse- 
power, giving the ships a service speed of 14% to 15 knots. 
All of these vessels are still in service in the Southern Pacific 
Company’s fleet, except the first four built, which were sold 
to the United States navy during the Spanish War and con- 
verted into the auxiliary cruisers Yosemite, Yankee, Dixie and 
Buffalo. 

The new ships, two of which, the El Sol and El Mundo, 


NEW FREIGHT STEAMSHIP EL SOL, FOR THE SOUTHERN PACIFIC COMPANY. 


perience in all classes of steam vessels besides the Cunard 
America, I advisedly assert that the Baltic is out and out, by 
long odds, the very best and easiest steamship I ever sailed 
Tay 

The great defect in the Collins «ships was their engines, 
which, being driven to their utmost capacity in all weathers, 
entailed heavy expenditure to keep in repair, and the Atlantic 
in March, 1851, and the Pacific in August, 1853, sustained 
serious breakdowns at sea. The fastest passages of these 
steamers were as follows: 

Atlantic, westward, May, 1853, 9 days, 22 hours. 

Pacific, eastward, May, 1851, 9 days 20 hours’ record. 

Arctic, eastward, February, 1852, 9 days 17 hours’ record. 

Baltic, westward, August, 1852, 9 days 13 hours’ record. 

Baltic, westward, July, 1854, 9 days 12 hours’ record. 

These passages were all between Liverpool and New York 
direct, as none of the trans-Atlantic liners called off Queens- 
town until 1859. The Atlantic was commanded by James 
West, the Pacific by Ezra Nye (afterwards by Captain EI- 
dridge, who was lost in her), the Arctic by James C. Luce, 
and the Baltic, by Captain Comstock. Gustavus V. Fox, who, 
during the Civil War was the energetic Assistant Secretary 
of the Navy, was for several years chief officer of the 
Baltic. 

(To be concluded.) 


have been completed, and the other two, El Oriente and El 
Occidente, are still under construction, are single-screw steel 
vessels of the ocean-going, hurricane-deck type, 430 feet long 
over all, 412 feet long on the load waterline, with a molded 
beam of 53 feet, a molded depth to the hurricane deck of 
36 feet, and a molded depth to the main deck of 28 feet. 

The hull is sub-divided longitudinally by three complete 
decks and a partial orlop deck forward and transversely by six 
watertight bulkheads and two non-watertight bulkheads, form- 
ing athwartship coal bunkers. A double bottom extends under 
the engine room and thrust recess, which is utilized for carry- 
ing fresh water for boiler feed. Throughout the remainder 
of the vessel the ordinary type of single-bottom construction 
is used. Above the hurricane deck are two steel deck houses, 
one amidships, containing the accommodations for the officers 
and engineers, and one aft, containing the accommodations for 
the firemen and seamen. ; 


. 


BOILERS. 

Steam for the main propelling and auxiliary machinery is 
supplied by three double-end Scotch boilers, fitted with heated 
forced draft. The boilers are located in a single compartment 
with two athwartship firerooms. The boilers are 15 feet 3 
inches diameter and 22 feet long, designed for 200 pounds 
working pressure. The total heating surface is 15,030 square 
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feet, and the total grate surface 410 square feet. The fur- 
naces are 39 inches diameter, four in each end of each boiler. 
Each furnace leads to a separate combustion chamber. The 
boiler tubes are 234 inches diameter, and there are 764 in 
each boiler. ; 

All boilers are connected to a common stack, and the up- 
takes are fitted with air-heating boxes in connection with the 
forced-draft system. Two Sturtevant forced-draft fans of 
60,000 cubic feet capacity per minute each are installed, one 
in each fireroom, in a recess in the coal bunkers. Each fan 


discharges air to all the furnaces in the fireroom in which it ~ 


is located, the air being drawn from the firerooms and dis- 
charged into ducts around the air-heating boxes. This system 
insures a constant supply of fresh air being drawn into the 
firerooms, thus reducing the temperature as much as possible— 
an important point for a vessel that is to ply in Southern 
waters. 

A donkey boiler, 12 feet 6 inches diamter by 10 feet long, is 
also provided for port use. The furnaces of this boiler, three 
in number, are also 39 inches diameter, and the working pres- 
sure is 200 pounds per square inch. The heating surface of the 
donkey boiler is 1,541 square feet and the grate surface 58% 
square feet. There is also fitted in each fireroom one 6-inch 
See hydro-pneumatic ash ejector, and in each after fireroom a 
Williamson ‘ash-hoisting engine, with cylinders 3% inches by 
_ 3% inches. : 

COAL BUNKERS. 


There is one cross-bunker located at the forward end of 
the machinery space, and one between the boiler and engine 
rooms. The space abreast the machinery casings on the lower 
deck is also used for coal bunkers. The total bunker capacity 
is about evenly divided between upper and lower bunkers, 
both of which are filled at New York. On the trip south to 
Texas coal is used from the upper bunkers, so that on the 
return trip only the lower bunkers are full and the upper 
bunkers are available for cargo. Large watertight hinged 
doors are fitted in the bulkheads of this upper bunker space, 
to make it available for cargo-carrying. Four hinged coaling 
ports are fitted on each side of the vessel between the main 
and hurricane decks. The method of coaling is from barges 
by means of buckets handled by coaling booms located at the 
hurricane deck level. These coaling booms have leads to two 
single drums, 8 inches by 8 inches single-cylinder coaling 
winches, located in the deckhouse between the engine and 
boiler casings. A number of square hatches are fitted in the 
lower deck for trimming coal from the upper to the lower 
bunkers. Coaling scuttles, 24 inches diameter, are also fitted 
in the main deck, through which coal is dumped directly into 
the bunkers. : 


PROPELLING MACHINERY. 


Propulsion is by means of a single sectional propeller wheel, 
with a cast steel hub and four manganese bronze blades. The 
propeller is driven by an inverted direct-acting triple expan- 
sion engine, having cylinders 3414 inches, 57 inches and 96 
inches diameter by 60 inches stroke. Piston valves are fitted 
to the high and intermediate-pressure cylinders, one for the 
high and two for the intermediate, and a double-ported slide 
valve is fitted to the low-pressure cylinder. The valves are 
actuated by Stephenson double-bar link motion, fitted with 
the direct type of steam reversing gear. In the high-pressure 
cylinder there is a separate liner, and a cast iron piston is used. 
A cast iron piston is also used in the intermediate-pressure 
cylinder, and a cast steel piston in the low-pressure cylinder. 
The piston rods, cross-heads and connecting rods are forged 
steel. The cross-heads have double slippers of cast iron lined 
with white metal. The engine framing consists of cast iron 
housings of box section, fitted on a cast iron bedplate made in 
three sections. The crank shaft is of the built-up type in 


three interchangeable sections, and the material used here is 
also cast iron. The propeller shafting is of forged steel and 
the thrust block of the horseshoe type. 

There is one surface condenser having a steel cylindrical 
shell, with brass tubes tinned inside and out which give a cool- 
ing surface of 9,300 square feet. Water is circulated through 
the condenser by an independent centrifugal pump driven by 
a 12-inch by 12-inch engine. The circulating water enters the 
bottom of the condenser and discharges at the top. The air 
pump is of the Edwards type and is driven together with two 
bilge pumps from the low-pressure cross-head. 


AUXILIARY MACHINERY. 


With the exception of the air and bilge pumps all of the 
pumps are of the independent steam-driven type, built by 
There are two main feed, one donkey, one 
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sanitary, one deck service and one oil pump. A Reilly feed- 
water heater and a Ross grease extractor are also fitted. 

Electric lights are fitted throughout the vessels, the electric 
plant consisting of two 10-kilowatt General Electric direct- 
connected marine generating sets located in the lower engine 
room. 

The deck machinery includes a Hyde steam windlass, with 
horizontal wildcats for handling the anchors and chains. The 
windlass engine also drives two warping capstans. Aft, there 
are two similar capstans driven by a reversible 8-inch by 8- 
inch double cylinder capstan engine. The steam-steering gear 
is of the screw type, the engine having double cylinders, 10 
inches by 8 inches, controlled from the pilot house and also 
from the warping bridge located at the level of the top of the 
after deckhouse. Hand-steering gear of the right and left- 
hand screw type is also located in the after deckhouse. 


CARGO-HANDLING APPLIANCES. 


Special attention has been given to the provision of means 
for economical and quick handling of freight. There are four 
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large hatches in each of the decks, two forward and two aft. 
Two of the hatches on the hurricane deck are of the over-all 
type, which, when opened in conjunction with the cargo ports 
directly underneath, afford splendid openings for the mechani- 
cal conveyors which are used in handling the cargo. These 
hatches are each fitted with watertight steel covers in four sec- 
tions, the inboard sections being hinged. The other two 
hatches on the hurricane deck and the four hatches on the 
main deck also have hinged watertight steel covers, the covers 
being handled by the cargo booms. On each side of the ves- 
sel, between the lower and main decks, there are four cargo 
ports, each fitted with watertight hinged doors, in two sections 
divided horizontally. There are also four cargo ports on each 
side between the main and hurricane decks, the watertight 
hinged doors for which are divided vertically. These ports 
are all located to suit the gangways at the Southern Pacific 
Company’s terminals. 

The facilities for handling cargo through the hatches com- 
prise four cargo booms on each mast, two on each side. As 
the foremast is located between the two forward hatches, and 
the mainmast between the two after ones, each hatch is served 
by two cargo booms, one port and one starboard. Each of 
these cargo booms has a lifting capacity of 7% tons and the 
length varies from 47 feet 3 inches to 57 feet 6 inches. Each 
cargo boom is operated by a single drum, 9-inch by 10-inch 
single-cylinder winch, located on the main deck. These 
winches are fitted with vertical shafts and gear for driving 
vertical gypsies on the deck above. 


HULL CONSTRUCTION. 


The framing of the vessel is of channel section, each frame 
extending to the hurricane deck. Both the lower and main 
decks are of steel, while steel stringers and tie plates are 
fitted on the hurricane and orlop decks. In way of the over-all 
hatches on the hurricane deck, heavy stringers are provided, 
together with two tie plates, which are rigidly connected to 
steel castings securely fastened to the deck on the forward 
and after sides of the hatches. The hurricane and orlop decks 
are planked with yellow pine, and on two of the vessels the 
main deck has a yellow pine-calked deck on top of the plat- 
ing. The deck beams are also of channel section and are 
supported by two rows of longitudinal girders, with wide- 
spaced stanchions. From the keel to the load waterline the 
sHell plating is joggled, and above the waterline it is fitted in 
inside and outside strakes. 


ACCOM MODATIONS. 


Exceptionally well-appointed accommodations are provided 
in these new ships for both officers and crew. The captain’s 
and deck officers’ quarters are in a deckhouse forward on the 
hurricane deck, the pilot house being above the officers’ deck- 
house, with a flying bridge located at the level of the top of 
the ladder. The captain’s quarters consist of an office and 
separate stateroom finished in mahogany, with a private bath 
connected to the stateroom. An officers’ toilet, with shower 
bath, is also provided in the upper house. A chart room is 
so located as to be accessible from all officers’ rooms, and an 
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inside stairway leads directly to the pilot house above. 
Quarters for the engineers, steward, petty officers, etc., are 
located abreast the engine casing. A separate room is pro- 
vided for each engineer. These rooms all have doors opening 
out on the deck, and the engineers’ rooms also have doors open- 
ing on passages inside the deckhouse. A bath tub is provided 
for the engineers and a separate shower for the petty officers. 

The captain’s messroom, seating eight, and the officers’ 
messroom, seating sixteen, are located in the forward end of 
the lower deckhouse. The captain’s messroom is paneled in 
mahogany, and the officers’ is finished in a cherry wainscoting, 
with ash panels above. The galley extends the full width of 
the deckhouse and is located just forward of the boiler cas- 
ing. Between the galley and the messrooms are the pantry, 
steward’s storeroom and cold storage room. Separate mess- 
rooms for the firemen and seamen are located in the deck- 
house at the sides of the boiler casing. 

To fulfill the contract requirements these vessels must main- 
tain an average sea speed of 15% knots for the round trip 
between New York and Galveston when loaded with 4,000 
tons of cargo in addition to full water, stores, etc., the coal 
consumption not to exceed 1.6 pounds per indicated horse- 
power per hour. The El Sol, which was the first of the four 
vessels to be completed, averaged on her maiden trip over 
16 knots for the round trip, the coal consumption averaging 
less than 1.5 pounds per indicated horsepower per hour. 


THE MARINE STEAM ENGINE INDICATOR—XVI.* 


BY LIEUT. CHARLES S. ROOT, U. S. R. C. S. 


THE STEAM LINE. 


The steam line B C of Fig. 95 (see September issue) shows 
the percentage of boiler pressure realized in the cylinder at 
the commencement of the stroke, and indicates how well this 
pressure is maintained to the point of cut-off. From the in- 
formation thus obtained, we can estimate the sufficiency of 
the pipes, steam passages and port openings; the relative 
speed of the valve in closing at cut-off and the approximate 
position of the piston when cut-off takes place. In order that 
any fluid may flow from one point to another—and steam is 
no exception—a lower pressure must exist at the point towards 
which the flow takes place. This explains why the initial 
pressure in the cylinder is always a little less than the boiler 
pressure, no matter how large and straight the passage be- 
tween the boiler and cylinder. The initial pressure, referred 
to above, is the pressure in the cylinder at the beginning of 
the stroke, and is represented by the height of the steam line 
above the atmosperic line at that point. Initial absolute pres- 
sure is represented by the height of the steam line above the 
line of zero pressure or absolute vacuum. 

If the steam passages are of such size that the steam will 
have to flow at a speed greater than 6,000 feet a minute in 
order to supply the engine, the friction will be excessive and 
the pressure drop more than necessary. Other causes con- 


* Copyright, 1910, by Chas. S. Root. 
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tributing to loss of pressure are stop valves, separators, short 
bends, contracted port opening, rough and crooked steam pas- 
sages in the cylinder castings and initial condensation. 

At I. (Fig. 97) is shown an ideal steam line. This is part 
of a diagram taken from the high-pressure cylinder of a com- 
pound pumping engine built by Geo. H. Corliss, of Provi- 
dence, R. I., and fitted with the valve gear which bears his 
name. 8 C is the line of boiler pressure, and the steam line 
is within 2 pounds of and parallel to it throughout its length, 
showing that the pressure is constant to cut-off. The sudden 
drop in pressure at C shows that the valve closes smartly. 
In this engine all the conditions are favorable to good results. 
The steam pipe is ample and has easy bends, the cylinder ports 
are short and large, the piston speed is low and the valve gear 
is of a type which closes the valve almost instantly. 

Diagram II. (Fig. 97) is another good example. This is 
from the 19-inch high-pressure cylinder of an 1,800 horse- 
power engine of a cargo steamer. The engine is fitted with 
a radial valve gear of the Joy type and uses superheated steam. 
The boiler pressure is 245 pounds gage, and the pressure at 
effective cut-off (C) is 232 pounds, or nearly 95 percent of 
the boiler pressure. This is an unusually good result. If the 
initial pressure is within 5 pounds of the boiler pressure, and 
the pressure at effective cut-off is within 80 percent of boiler 
pressure, the results are considered good in marine practice. 
Diagrams III. and IV. are good average steam lines from the 
high-pressure cylinders of marine engines. Diagram V. is 
from the high-pressure cylinder of a torpedo boat engine run- 
ning at full power, and shows excessive lead and wire draw- 
ing. Diagram VI. is from a dynamo engine and shows the 
same defects. 

From the ordinary diagram it is impossible to tell whether 
the pressure loss is due to the piping or to the valve gear and 
ports. To determine this it is necessary to apply the indicator 
to the steam chest. This is done by attaching the instrument 
so that it will be in communication with the valve chest and 
taking the drum motion from the regular reducing gear. 
Simultaneous diagrams should be taken from the cylinder 
and valve chest with the same scale spring. The diagrams 
will be of the same length if the ends are well stretched. Cut 
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out the cylinder card, as shown in broken lines in Fig. 98, and 
paste it over the steam chest card, making the atmospheric 
lines coincide, lining them up horizontally at the same time. 
The valve opens to steam at B and the chest pressure falls at 
once, as shown at a. As the piston commences to move faster, 
and the heavy draft of steam begins, the pressure in the chest 
continues to fall, reaching its lowest amount at f. Cut-off 
occurs at c and the chest pressure rises again to the boiler 
pressure line. The indicator pencil moves in the direction of 
the arrows. The length of the vertical line d at any point rep- 
resents the loss of pressure due to the friction in the steam 
pipe and its fittings, and the distance e the loss due to wire 
drawing in the ports and passages. 

In any engine, if the steam line drops at all, the slope will 
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be greater on the top cards, due to the influence of the angu- 
larity of the connecting rod, which causes the piston to move 
at its greatest speed when making the down stroke. In the 
intermediate and low-pressure cylinders of multiple expansion 
engines, the steam lines are variously affected by the sequence 
of the cranks, the angle between them and the points of cut- 
off in the several engines. In the compound engine, where the 
high-pressure steam line is shown at I. (Fig. 97), cut-off takes 
place in the low-pressure before release in the high-pressure. 
In this case, the steam line produced is, in reality, an expan- 
sion line, the low-pressure valve chest or receiver being a 
closed chamber filled with steam and with no opening, but the 
steam passage to the low-pressure cylinder. As the low-pres- 
sure piston advances the steam in the receiver and cylinder 
expands as one body, and the pressure falls as the volume in- 
creases, causing the steam line to fall, as shown at I, Fig. 99. 
It is evident that, no matter how ample the ports, the pres- 
sure is bound to fall. 

The steam line shown at II. (Fig. 99) is from the low- 
pressure cylinder of a compound marine engine. In this engine 
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the high-pressure release is earlier and the cut-off later than 
in the previous diagram. The pressure falls from B to d in 
the usual manner. At d release in the high-pressure takes 
place, and the fresh steam injected into the receiver raises the 
pressure and holds it well up until cut-off occurs at c. 

In Fig. 100 we have a diagram taken from the intermediate- 
pressure cylinder of a triple expansion engine. When release 
occurs in the high-pressure cylinder the high-pressure crank 
pin is at H and the intermediate-pressure pin 120 degrees 
behind it at M. Owing to the connecting rod angular- 
ity the intermediate-pressure piston is on the line di. The 
stroke begins with the pressure at B; at d the high-pressure 
exhaust blows into the intermediate-pressure receiver, raising 
the pressure as shown. The high-pressure cylinder, the inter- 
mediate-presure receiver and the intermediate-presure cyl- 
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intermediate-pressure piston has reached e, the pressures in all 
three are very nearly equalized and the steam in these spaces 
commences to expand together as the intermediate-pressure 
piston advances. Cut-off occurs at c, but the point cannot 
be distinguished. Owing to considerations of weight and 
space, the steam ports and pasages in intermediate-pressure 
and low-pressure cylinders of marine engines are necessarily 
contracted, and steam speeds of 7,000 to 10,000 feet per 
minute are more common than speeds of 6,000 feet. In view 
of these facts, it is evident that no judgment can be formed 
relative to the sizes of steam ports in these cylinders without 
the aid of additional diagrams taken from the receiver spaces. 
(To be continued.) 


THE PRACTICAL OPERATION OF STEAM TURBINES 
AND RECIPROCATING ENGINES. 


BY FRANCIS J. S. NOLAN. 


The practical operation of steam turbines and reciprocat- 
ing engines is at present being given a great deal of thought 
by shipbuilders, shipowners and marine engineers. It has 
taken a-century to bring the reciprocating engine to its present 
stage of development, but the steam turbine is hardly with 
us ere it is installed in hundreds of ships of all classes, from 
battleships and ocean greyhounds down to small freighters 
plying round our coasts. The different types of steam tur- 
bines which have, from time to time, been brought before us 
have been many, but none has as yet reached such a high 
status in the marine world as the Curtis and Parsons tur- 
bines. Both of these types have their advantages and disad- 
vantages, but be it said to the credit of both that in. several 
ways they are more economical than the piston engine. 

For example, take the work that has to be done when a 
ship fitted with reciprocating engines reaches port. I instance 
an Atlantic liner running the mails between England and 
New York. 

The mail 
half to six days to 
New York, and then 


ship may take anything from four and a 
make her run across; she reaches 

a vast amount of work has to 
be begun and finished at the latest in four days. All 
the engine-room staff and several of the fireroom 
staff are pressed into service, so that the work may be 
got through with on time. The heavy work done in 
the engine room of a twin-screw Atlantic liner, when she 
reaches New York, is very great and includes the following: 
Four crank pins to be examined and have leads taken off 
them; four cross-heads to have the same amount of work 
done on them; four main bearings to be also treated in a like 
manner; all top plugs taken out of cylinders, pistons, junk 
rings and cylinder walls examined. 

I will try to give in detail all the work necessary to 
overhaul the above-mentioned parts, in order to draw a com- 
parison between the ship fitted with turbines and the ship fit- 
ted with reciprocating engines. 

In order to overhaul a pair of cross-head brasses it is 
necessary to take down all the oil service pipes from the 
gravity oil boxes on the cylinder tops. These pipes, while 
down, are blown through with steam, and any foreign matter 
which may have lodged in them is at once removed. 

From a lug cast on to the bottom of the cylinder is attached 
a shackle and a pair of chain blocks, the cross-head nuts are 
then slacked back with a spanner and ram, an eye-bolt is 
screwed into the steel cap of the cross-head, the blocks are 
hooked on the eye-bolt, and the heavy steel cap and top half 
of the brass are then lifted off by means of the blocks, cleaned 
and examined; two bits of lead wire, about 1/16-inch in diam- 
eter, are laid on the cross-head pin, the brass and cap are then 
again lowered into their place, and the nuts are driven hard 


up by means of an iron ram used on the end of a short span- 
ner, the ram being suspended from overhead by rope slings. 

The nuts having been driven up to a given mark, the 
spanner is reversed and the ram is brought into action on the 
other side of the spanner, the nuts are slacked off, and cap 
and brasses lifted with the chain blocks as before; should 
the leads prove to be too thick, then a liner, of which there 
are several fitted to each pair of brasses, is removed, and 
leads are taken once more. This process is repeated until the 
leads are brought to the required fineness, and then the cap 
and brass are replaced and tightened up for working. 

We next come to the four pairs of crank-pin brasses which 
have to be overhauled. Two pairs of chain blocks are rigged 
up, one on either side of the connecting rod, the engine hav- 
ing been turned on the top center. The blocks are suspended 
by two eye-bolts screwed into holes in the bottom side of the 
cross-head. A heavy spanner is then placed on the crank-pin 
nuts, two eye-bolts being inserted into the top of the crank- 


‘pin bolts; the chain blocks are then hooked on to these eye- 


bolts, and a pair of rope blocks are led from a shackle in the 
end of the spanner to a hand winch on the engine-room bulk- 
head, the fall of these rope blocks is taken round the barrel 
of the winch and is heaved taut by two men, the ram is then 
brought into action on the other side of the spanner until the 
nut is slack enough to turn by hand. The same process is 
gone through with the other nut; both nuts are now screwed 
off the bolts, and the chain blocks now having the whole 
weight on them, the whole thing is lowered into the crank 
pit. The top half of the brass is then bolted to the bottom 
of the connecting rod, and strong backs are put underneath 
the slippers and across the guides, to take the weight of the 
piston, piston rod, connecting rod and brasses; the engine is 
then turned down and the rod swung, the top brass is cleaned 
and examined; the bottom half having been treated in a like 
manner, the engine is turned back again to the top center. 
The whole thing is lifted up again out of the crank pit, and 
leads are taken off it in the same manner as was done in the 
case of the cross-head brasses. This performance is repeated 
until such time as the leads are fine enough to give,the bear- 
ing a good running surface without it being too tight. 

We next come to the main bearings. The nuts are slacked 
back in the same manner as before, with a ram and spanner, 
and rope blocks led from the spanner to the winch on the 
bulkhead. The steel cap, which in some ships weighs as 
much as 20 hundredweight, is then lifted and slung to one 
side, the brass is then taken up, cleaned, examined, leads are 
put on the shaft, and the brass and cap are put down again 
and the leads taken off in the usual way. 

Next we have all the cylinders to examine, which are eight 
in number in most liners which are twin-screw. Round plugs, 
weighing about 6 to 8 hundredweight, are fitted to the cyl- 
inder cover by means of a flange, which is cast on them, and 
are held in place by means of studs and nuts. The nuts hay- 
ing been taken off, the plug is lifted out by means of blocks 
and tackle. The inside of the cylinder is then examined, 
every junk ring bolt being sounded with a hammer, also the 
nut holding the piston in place is sounded for slackness, the 
cylinder walls are examined and usually painted with a thick 
coat of black oil. The examination being completed, the plug 
is dropped into place and screwed up, the examination takes 
place in each cylinder and any slack bolts or nuts are made 
good. 

The next thing which demands the attention of those who 
are preparing the ship for her next voyage are the several 
auxiliaries, each performing its own important duties. 

The electric light engine has to be overhauled. The crank- 
pin brasses, cross-head brasses, must have leads taken off 
them. The piston must be taken out and the cylinder ex- 
amined, and all valve gear attended to and steam glands re- 
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packed. Next come two of the main circulating pumps for 
the main condensers, which have to receive the same amount 
of attention as the electric light plant. We next have a range 
of boiler feed pumps, six in all, two of which have to be over- 
hauled each time the ship reaches New York. The steam 
chambers and water chambers are opened up and the steam 
piston and water bucket are drawn out and the chambers ex- 
amined, all the water valves are also taken out and the worn 
ones are replaced by now ones, the valve gear is taken down 
and the shuttles examined, cleaned, oiled and put back, and 
new joints are made for steam and water ends where required. 

All this work, as well as a host of other small jobs, is done 
in four days, and even in spite of all this there is a throb and 
vibration about the ship fitted with reciprocating engines that 
one doesn’t get in the ship which has a turbine plant aboard. 

I will now turn to the ship fitted with turbine engines. 
There is no heavy work to be done, ali the work that is done 
is on the auxiliaries. In this type of ship, of course, there are 
more auxiliaries than in the ship fitted with reciprocating 
engines, the same overhauling has to be done to the auxiliaries 
in the turbine ships as to those in the reciprocating engined 
ships, but the work for the greater part is only of a trifling 
nature; a few steam or water joints may have to be remade 
and a few glands, water and steam repacked. An examination 
is also made of the interior of the turbines, which only entails 
the taking off of a few man-hole doors to gain admittance. 

Several small doors are also taken off the main condenser 
sea-water side, so that the tubes may be inspected and any 
dirt which may have come thorugh the main injection and 
lodged in the tubes can easily be removed. In most ships 
fitted with turbines a turbo-generator is imstalled for the 
electric plant. This, again, does away with a lot of work 
which would be necessary were a piston engine fitted. 

With the steam turbine the noise or vibration is hardly 
worth speaking of; the engine-room staff can be reduced by 
half that required with reciprocating engines, most of the oiling 
being done by forced lubrication. It has been found that in 
properly balanced rotors the vibration is only a very small 
item. 

In the two types of steam turbines used to-day for marine 
purposes there is not much to choose. The turning effort of a 
steam turbine is obtained by the impulse or reaction of the 
steam in passing through the moving blades, and all designs 
embody one or more of these methods. From a mechanical 
and operating standpoint those turbines operated solely by 
impulse have a decided advantage over those operated by re- 
action, owing to the great clearance which can be allowed 
between the blade tips, and the cylinder, and the spindle. 
Those operated by reaction, however, have led the way in 
obtaining low steam consumption; and on account of this, 
the disadvantages of small clearances have been accepted. 

From the operating standpoint the sole objection raised to 
the Parsons type is the possibility of the blades stripping or 
the dummies seizing. Should it so happen that one of the 
main bearings got overheated and the white metal run out, 
the blades on the rotor would at once come into contact with 
the bottom casing, and the effect, needless to say, would be 
disastrous to the rotor and casing alike. 

In the Curtis system the steam moving at high velocity 
passes directly across the blades and has no tendency to pass 
round them; consequently, not only does all the steam that 
passes through the turbine do useful work, but the clearances 
between the blades and the casing may be made large, and 
the danger of contact between the two, with its disastrous 
stripping of blades, is avoided. The clearances in this type 
vary from ¥% inch to 2 inches, a smaller number of blades are 
necessary, construction of blading may be made much stronger, 
separate cruising turbines are not necessary, and the amount 
of power developed on the shaft is under close control. 
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In the reciprocating engine the rods, guides and valve fit- 
tings account for more dissipation of heat than the whole 
radiating surface of the cylinder. In the turbine the prin- 
cipal losses are internal nozzle friction, skin friction, wheel 
friction, and exit velocity, and, in the case of reaction ma- 
chines of the Parsons type, leakage round the blade ends. 
Radiation from the turbine to the surrounding air is almost 
immeasurable, as the surface presented to the-air is very much 
smaller, compared to the power, than in the case of the reci- 
procating engine. It is also easier to insulate the turbine 
thoroughly, not only because of the simplicity of lagging and 
the absence of externally moving parts, but because of the 
absence of large bodies of metal, such as guides, rods, etc., 
leading from the steam chamber to the unlagged cool parts. 

Leakage over the tips of the blades is perhaps not so detri- 
mental in the Parsons type on account of actual leakage loss 
as in its superheating effect on the steam, the row past which 
it leaks and the last row, which, it is well known, seriously 
affects the fluid efficiency. 

The trouble with the stripping of blades may be set down to 
bad workmanship, defective blade material, whipping of spin- 
dles due to bad design, or bad balancing, and to the excessive 
cylinder distortion due to differences in temperature. This 
last has been found to be the most fruitful cause, and is a 
It has 
been found that great care must be taken in proportioning the 
cylinders; for under wide ranges of temperature, when the 
turbine is working, there may be a fall of from 400 to 150 
degrees F. in a distance of 5, 6 or 8 feet. The radial expan- 
sion, therefore, is greater at one end than at the other. It 
has, therefore, been found that a good clearance is necessary. 

In most ships fitted with turbines it has been shown that 
only below 45 percent its full speed does the consumption 
of the turbine exceed that of the reciprocating engine. 

It has also been shown that the Lusitania is 16 to 20 percent 
more efficient than the greatest reciprocating plant afloat. In 
1907, the Lusitania consumed 12 pounds per shaft horsepower, 
and in 1907 the Mauretania consumed 11% pounds per shaft 
horsepower. The last figures represent about 69 percent of 
the energy available in the steam, and is certainly worth tak- 
ing notice of, both as to where the increase in economy has 
taken place and what is possible in the future. 

It has been found by practical test that, adding, say, 30 
pounds to the steam pressure at the high-pressure receiver 
improves the efficiency of the turbine only a little and adds 
to the weight of the turbines. 

Considering turbine machinery, further reductions in weight 
cannot be expected until some great advance is made in the 
development of high-speed propellers or, vice versa, in the dis- 
covery of some type of turbine more suitable for low-speed 
running than the present patterns. The turbine problem is 
inherently bound up in that of the propeller, the present state 
of compromise being the best that can now be arranged. 

When the problem of reversing turbines has been solved 
we may expect a much further reduction in weight. The tur- 
bine requires the same auxiliaries as the reciprocating engine 
and a few additional ones, besides larger condensers and air 
pumps. There is another advantage the turbine holds over 
the reciprocating engine, and that is where the priming of 
boilers occurs. Priming is an evil which often takes place even 
in the best-designed reciprocating engines and turbines on 
board ship. The causes of priming are many, from an operat- 
ing standpoint. The following have been found to be serious 
causes of priming on board ship: Irregular firing of boilers, 
a mixture of quick and slow evaporating coal, dirty boilers, 
and the rolling and pitching motion of a ship in a heavy 
sea way. 

In the reciprocating engine priming is one of the worst 
enemies to be contended with. It is not an infrequent thing to 
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have burst cylinders, split cylinder covers, and bent piston 
rods—all the fruits of priming. 

In the turbine priming is a serious malady; the water com- 
ing from the boiler may bring with it foreign matter, which 
may adhere to the blades, especially in the reaction type, 
where the blades have not got much clearance. Here, again, 
the impulse type gains a point. Owing to its greater clear- 
ance, it is able to clear itself much sooner of water, and the 
chances of stripping the blades are not so great. 
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ship. The double bottom is divided into 16 watertight com- 
partments, having a total capacity of 2,500 tons of water. 
This will enable the steamer to maintain the best trim under 
any conditions of loading, There are 12 watertight bulk- 
heads, and where it has been found necessary to pierce the 
bulkheads with doors, the Stone-Lloyd improved hydraulic 
system of closing the doors has been established. There are 
in all 20 of these watertight doors, which may be closed at 
will from the navigating bridge, either all at once or separately, 


THE LARGEST FRENCH STEAMSHIP AFLOAT. 


THE FRENCH LINER FRANCE. 


What is destined to be the largest and speediest boat of 
the French merchant marine was launched September 20 from 
the yards of the Atlantic Works at St. Nazaire. The France, 
as she was christened, is of 23,000 tons gross and 45,000 
horsepower, and it is expected that she will make the passage 
across the Atlantic between Havre and New York in five and 
one-half days. The keel of the France was laid April 20, 1909, 
on the day following the launch of the 18,000-ton battleship 
Diderot. Her construction has been somewhat delayed on ac- 
count of labor trouble, so that seventeen months were required 
to bring her to the launching stage. It is expected, however, 
that she will be placed in service early in 1912. The principal 
dimensions are as follows: 


ILeTEtin OVEP Alll.cocococbccan000 0000000 715 ft. 3 ins. 
Length between perps................ Gg A 
Breadth old eden eee Gis Eg 
IDepydn {t@) “IDY” GI@SKs oso acco0000 000000 Be io 
Depth: to; AM vdecktmaqaerereeenonae As 8 @ & 
Dratt: loaded ya kaane eee eee ee 20 ie We Oleh 
Displacement a eee oer ee 27,000 tons 
GQROES HOMIES coccccoabodoonscv0000e 23,000 “ 

Te ATS Recess Soa eee 45,000 “ 
Desionedmspecd anne eee eee Re ernnt 23.5 knots 


The hull is built of Siemens-Martin mild steel and special 
high tensile steel has been used for the superstructure. Three 
plates, having a total thickness of about 3 inches, were used 
for the keel, and the bottom of the ship is further strengthened 
by a double bottom worked nearly from end to end of the 


as may be desired. Seven powerful steam pumps, having a 
total capacity of 2,500 tons of water per hour, will be able 
to maintain the ship afloat in case of leakage. 

The machinery space occupies a length of 470 feet amid- 
ships. The remainder of the space in the hold is occupied by 
dynamo rooms, bunkers, cargo and parcel-post rooms and 
holds. The vessel has a capacity for 6,000 tons of cargo and 
5,500 tons of bunker coal. 

There are 8 steel decks, of which the 5 upper ones are 
covered with wood. Counting from the bottom, the fourth 
‘tween deck or “H” deck, is taken up principally by cargo 
and bunker space. There are also large storerooms for daily 
stores and refrigerating rooms for meat, poultry, fish, game 
and vegetables. The passengers’ luggage room is also located 
on this deck. 

The deck above, or the “G” deck, is devoted to the crew 
and steerage passengers. On the second ’tween deck, or “F” 
deck forward, there are quarters and galley for the crew; ad- 
ditional accommodations for steerage passengers, together 
with their galley and mess room. Amidships is the lower 
first-class dining room, also the children’s dining room. 
Astern are the first and second class galleys and the second 
class dining room surrounded by second class staterooms, 

The “E” deck is entirely devoted to passengers. In the 
forecastle are the petty officers’ quarters, the infirmary and 
the two ships’ hospitals. Then come the cabins, staterooms, 
dining room, smoking room and galley for the third class 
passengers. Amidships is the upper first class dining room 
and numerous staterooms. Aft are second class staterooms 
and close to the stern are quarters for the musicians. 

The main deck, or “D” deck, is divided as follows: Forward, 
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is a promenade deck for steerage passengers; amidships, the 
space is devoted to first class passengers, including the en- 
trance hall and other public rooms. Abaft the second group 
of funnels is the second class social hall and smoking room. 
The after part of this deck is reserved as a promenade for 
engineers, firemen and petty officers. The deck, both for- 
ward and aft, is fitted with the ordinary auxiliary machinery, 
including capstans, winches, etc. Close to the room contain- 
ing the steering engines are several small storerooms. 

On the “C” deck are located large deck houses, in the for- 
ward part of which is a series of cabins de luxe and state- 
rooms, also the telephone and wireless telegraph office; amid- 
ships is the main entrance for first class passengers, also the 
drawing, writing and reading rooms, music room, etc. The 
after part of this deck is reserved as a pro‘aenade for second 
class passengers. 

In a large deck house on the “B” deck are located the offi- 
cers’ quarters, children’s play room, library, printing office 
and, amidships, the social halls. Abaft the second group of 
funnels is a café, smoking room and open-air café or 
veranda. 

The “A” deck is reserved as a promenade for 4rst class pas- 
sengers and will carry 20 lifeboats, each 20 feet long by 8 
feet 6 inches broad, together with other smaller boats and life 
rafts. Welin quadrant davits are installed for handling the 
boats. At the forward end are the captain’s apartments, and 
above these the chart and pilot house and flying bridge, the 
latter being 54 feet above the load waterline. 

From the foregoing description of the arrangement of the 
vessel, it is evident that various classes of passengers will be 
entirely separated from each other, but special care has been 
given to the ventilation of all passenger accommodations, 
electrically-operated fans being installed throughout the ship. 

Boilers of the Scotch type have been adopted, and there are 
20 in all of the single and double-ended types. They are 
constructed of semi-hard steel and have been tested for 200 
pounds normal pressure. The grate and heating surfaces 
are 2,600 and 10,110 square feet respectively, the ratio being 
I to 38. The boilers are divided into four groups, each hay- 
ing its own funnel, 112 feet high above the grate bars and 
17 feet 5 inches diameter. The boilers are all operated by 
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ARRANGEMENT OF TURBINE SHAFTS WITH INCLINED BOSSING, 


Howdens’ forced draft system, which is maintained by elec- 
trically-driven fans. 

The main engines are of the Parsons -ype, and the four- 
shaft arrangement is employed. There are two high-pressure 
and two intermediate-pressure ahead turbines located in ‘the 
first compartment, together with the high-pressure astern 
turbines, the auxiliary condenser and about half of the aux- 


STERN VIEW OF THE FRANCE IMMEDIATELY AFTER LAUNCHING. 


514 


iliaries. Thése turbines drive the wing shafts. There are 
two low-pressure ahead and two low-pressure astern tur- 
bines, driving the center shafts and located in the second com- 
partment, together with the main condensers and the remain- 
ing auxiliaries. 

The turbine casings have been made of cast iron and the 
rotors, as well as the disks, were machined out of ingots. 
The blading has been carried out according to Parsons’ latest 
improved system, with the usual method of binding. The 
hollow shafts are made from steel ingots. The four-bladed 
propellers each have a diameter of 13 feet 2 inches and have 
been designed for working between 220 and 240 revolutions 
per minute. They are of manganese bronze. The total weight 
of the turbines is 730 tons and of the shafting 160 tons, 

The electric plant consists of four generators operating at 
220 volts at the terminals, driven by steam turbines. They 
will supply the necessary current for 4,000 lamps, also for 
motors operating the winches, fans, elevators, etc. The re- 
frigerating plant, which is of the Linde patent, has been 
designed to maintain a temperature of —5 degrees in the cold 
chambers. The crew will consist of 60 officers and deck 
hands, with 260 men in the engineering department and 275 
in the civil department. 

The builders are to be congratulated upon the successful 
launching of this vessel. The launching operation itself took 
only 45 seconds and cost $47,500 (£9,800). The total launching 
weight, including the cradle, was 12,100 tons, which is a 
record in French shipbuilding. 


TABLES FOR SHIP WORK—II: 


BY R, EARLE ANDERSON, 


COLUMN 


RATIONAL FORMULAS. 


It has been shown in .the previous section that the com- 
monly accepted empirical formulas are unsuited to our pur- 
pose, largely because they provide no basis for passing from 
one material to another. If, however, a strictly rational for- 
mula can be found which is substantiated by all available test 
data, it may safely be relied upon for materials for which no 
test data is to be had, particularly if the test data upon which 
it rests cover a very wide range of materials. 

Such a formula has been proposed by Moncrieff (Trans. Am. 
Soc. C. E., XLV., 1901). His formula is cumbersome, which has 
probably prevented its general use, but, as already pointed out, 
this need not prevent its use for the preparation of tables. 
Moncrieff gives the most complete resumé of tests which is 
anywhere to be found, classifies them (failure to do which 
has led to some confusion in the case of other authorities) 
and compares his formula with each class of tests, with the 
result that its correctness is fairly established. There are 
several other rational formule, notably that of Prof. J. B. 
Johnson (Framed Structures, page 144). They do not rest 
upon as complete a comparison with test data as does Mon- 
crieff’s, however. Johnson’s formula is very similar to Mon- 
crieff’s, and would probably give equally good results. It ap- 
pears necessary, however, to consider only Moncrieff’s for- 
mula, particularly as he embodies in its derivation several 
considerations overlooked by others and which appear to be 
vital. It should be stated that the Moncrieff formula here 
referred to is that for the ultimate strength of the column, 
and not for safe working load, a matter which will be dis- 
cussed in a succeeding section. Moncrieff’s formula is based 
upon the stress produced in the extreme fiber, when the 
column deflects under a load supposedly central, but actually 
eccentric. It is pointed out that no column can, except by. a 
combination of improbabilities, be under a truly central load. 
There will exist in every column some eccentricity, due partly 
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to accidentally eccentric imposition of the load, partly to ge- 
ometrical eccentricity of the column, and partly to lack of 
homogeneity of the material owing to the methods of its pro- 
duction and to the fabrication of the column. All these forms 
of eccentricity may, for mathematical purposes, be summed up 
as a single eccentricity of load. 

Any number of columns supposedly identical will fail under 
test at widely differing loads owing to the differing amount 
of the virtual eccentricity. The result of this is that the locus 
of ultimate unit strength of columns of like material and 
varying length ratio is not a line but an area, and inspection of 
of test data shows that, barring a few scattering spots which 
may be put down as due to defective specimens, this area is 
very well defined. A sufficient number of tests are plotted in 
Figs. 2 and 3, to show the general nature of the area. 

Practically all authorities, except Moncrieff, draw their 
curves through the middle of this area. Moncrieff points out 
that the curve defining the lower limit of the area should be 
taken as the real curve of ultimate strength, inasmuch as no 
column can safely be assumed as having an ultimate strength 
greater than this. 

He found that a curve constructed from his formula could 
be made to define the lower limit of the area of failure, the 
upper limit, or the mean, according as the value assigned to 
eccentricity was a maximum, a minimum or a mean. 

Moncrieff’s formula for the ultimate strength of a round- 
end column under supposedly central but actually eccentric 


load is 
] J 48E : 
== a mee, 
j ae =a : | 


It will be noted that the term expressing the eccentricity oc- 

curs in combination with the radius of gyration and the dis- 
ye 

tance to the extreme fiber, in the form; ——— 


Val 


It may be noted that in several other rational formulas, 
which deal with the eccentricity, including Prof. Johnson’s, 
the same fraction appears and is the only form of the eccen- 
tricity function. Prof. Lilly has derived a formula in which 
the same eccentricity function’ appears, but he has discarded 
the eccentricity as unimportant. 

By careful comparison with test data, Moncrieff evaluated 
this fraction. He found that its greatest value could be taken 
as 0.6, and its least value as 0.15, and that these can be taken 
as constants, irrespective of the material and type of end. In 
other words, for the lower limit curve the value 0.6 can be 
substituted for ye/7* in the equation, which will still be en- 
tirely general. This allows the formula to be reduced as 


follows: 
l 1 Sa 


r P(fj, — 0-88 P) 
This is the formula which has been used in the preparation 
of the Construction and Repair Tables. The terms E and ft 
are constant for any given material, allowing corresponding 
values of p and //r to be found without difficulty. It may be 
noted that, using the same value for ye/?*, Prof. Johnson’s 
formula may. be written: 


l eee P) 

r p (i — P) 
These two formulas differ only in the coefficient of p in the 
denominator, and the difference is trifling. 

Both of these formulas assume that the elastic curve of 
the column is a parabola. This is the only assumption made 
by Moncrieff, not resting on a strictly rational or experimental 
basis. This parabola lies between the are of a circle of 
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TESTS OF WRO’T IRON COLUMNS 


(ROUND OR HINGED ENDS) 


AND 
mtno0 MONCRIEFF’S FORMULA 
") DEFINING THE LOWER LIMIT OF THE AREA COVERED BY THE TESTS 
About 200 tests are represented, 

4 by Marshall, Christie, and the 
4 Watertown Arsenal, 
o 
ensue Curve plotted from the formula for 
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FIGs 2. 


Rankine’s formula and the curve of sines of Euler's. Mon- involves a possible error not exceeding 2.73 percent; this error, 
crieff shows that a column must bend either to a curve of if it exists, is on the safe side. 


sines, to an arc of a circle, or to some curve lying betweer Since Moncrieff’s formula gives the relations due to stress- 
these two, and that the parabola fulfills this condition, and, as ing the extreme fiber to a definite amount (the ultimate 
compared with either the curve of sines or the are of a circle, strength), it is true for failure by crushing on the intrados. 


TESTS OF MILD STEEL COLUMNS 


(PIVOTED AND PIN ENDS) 
AND 


70,000 MONCRIEFF’S FORMULA 


DEFINING THE LOWER LIMIT OF THE AREA COVERED BY THE TESTS 


About 100 tests are represented, 
by Tetmajer, and Marshall 


60,000 


The materia} had tensile strength 
of 60,000 to 70,000 lbs. per sq. in. 


50,000 Curve plotted from the formula for 
steel of 65,000 lbs. tensile strength 
as follows: 
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FIG. 3. 
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Euler’s formula establishes the relation existing when the 
column is at the limit of elastic stability. The column will 
fail by crushing or by instability according to whether the load 
producing an ultimate crushing stress is greater or less than 
that causing instability. If therefore Moncrieff’s and Euler’s 
curves intersect, it would be necessary to pass from one to the 
other at the point of intersection, choosing the lower in each 
case. However, when the value 0.6 is used for the eccentricity, 
Moncrieff’s curve is entirely below Euler’s, rendering such a 
transition unnecessary. This point will be touched on again 
when dealing with factors of safety. 

The value of f used by Moncrieff is the ultimate strength 
of the material. Prof. Johnson uses f equal to the elastic 
limit. A number of other authorities assign the elastic limit 
as the real ultimate strength. Mr. C. C. Schneider in the 
Quebec Bridge Report states that the real ultimate strength is 
the yield point or commercial elastic limit as given by the 
drop of the bar. There seems to be some confusion among 
those who hold to the elastic limit as to whether it is the load 
producing a stress in the extreme fiber equal to the elastic 
limit, or the load producing an average stress over the entire 
section equal to the elastic limit. None of the formulas is 
strictly applicable when the stress in any fiber exceeds the 
elastic limit. The same is true, however, of the ordinary 
formula for cross bending, in which case it is generally con- 
sidered orthodox to use the ultimate strength of the material 
for the stress in the extreme fiber at failure. Tests made on 
very short compression specimens (//r about 5, Tetmajer and 
also Marshall) show an average stress at failure about equal 
to the elastic limit. By using the ultimate strength of the 
material for the stress on the extreme fiber at failure, Mon- 
crieff's formula gives an average stress at //r = 0, about 
equal to the elastic limit. Moreover, with this value for the 
extreme fiber stress, Moncrieff’s formula. fits the tests. It 
seems proper, therefore, to use this value. 


WORKING STRESSES. 


Having decided upon the most suitable formula for the ulti- 
mate strength of the column, it remains to determine the 
proper method of arriving at safe unit loads. Two methods 
present themselves: Either the value of f in Moncriefi’s 
formula can be taken as the safe fiber stress instead of the 
ultimate fiber stress, and the formula thus modified be used 
for determining the safe average unit loads directly, or the 
safe loads can be obtained from the ultimate loads by apply- 
ing a factor of safety, which may be either constant or variable. 

The former method is that followed by Moncrieff. It gives 
unsatisfactory results for a reason apparently not fully appre- 
ciated by Moncrief. Eidlitz shows (Proc. Am. Soc. C. E. 1896) 
that the ratio between the average load and the stress on the 
extreme fiber cannot be constant, a fact also evident from 
Moncrieff’s formula. The reasoning is as follows: 

Let p = the unit ultimate average load and 
fe = crushing strength of the material; 
then, if the direct load is deducted from the maximum there 
remains for the bending stress fe — p. 

Now if @ be the deflection, m the section modulus and a 

the area, 


I 


—4pa=f,—p 


Mm 


then 


I 
j= PE VO) 
m 
Similarly for some other stress f, less than fe, we have pi < p 
and 4, < 86, 


I 
J/=),0a+ — 8; a) 

m , 
Now f/fe can vary as p:/p only when 6 = 6;; hence the con- 


and 


- l/r increases. 


dition is impossible; that is, the stress in the extreme fiber 
does not vary in direct proportion to the direct load, from 
which Eidlitz concludes that the safe average unit load should 
be proportioned to the fiber stress. By carrying the reason- 
ing a little farther, however, a quite different conclusion is 
arrived at. 

Putting n f = fe and k fp: = p, where n and k are constants, 
we have for the ratios of loads and stresses: 


I 
pi (1 + — Ga) 


m 


I 
k Py (1 +— 8a) 

m 
from which it is evident that with 6: < 6, k must be less than 
n, Or, in other words, a factor of safety of, say, 3, with refer- 
ence to the extreme fiber stress, will provide a factor of 
safety of less than 3, with reference to the total load. 

As an illustration of his method of arriving at a working 
formula, Moncrieff takes the case of mild steel, taking E = 
30,000,000, and f = 24,000 pounds per square inch as a safe 
stress in the extreme fiber. He plots this curve, and also 
Euler’s curve, the latter with a safety factor of 3, and finds 
that the two curves intersect at //r = 88. Now in comparison 
with his curve for ultimate strength, his working stress curve 
has, at //r = 1, an average safe load equal to 3% of the ulti- 
mate, or a true factor of safety of 2 2/3, while, at //r = 88, his 
working stress curve has an average safe load equal to 3/5 of 
the ultimate, or a true factor of safety of only 12/3. Con- 
cerning this, Moncrieff says: “The writer thinks that, like 
himself, other engineers would hesitate to adopt heavier loads, 
in relation to ultimate strength for a column 89 or go radii 
long, than would be considered safe for columns only one- 
quarter of the length.” He therefore applies to E in his for- 
mula a factor which has the effect of decreasing the average 
load, as //r increases relatively to the average load given by 
the unaltered formula. His formula thus modified gives a 


.more logical factor of safety, but has lost its rationality and 


has become empirical. The method of arriving at a safe 
average load by reference to a safe extreme fiber stress is thus 
evidently incorrect. 

The second method cited, namely, that of applying a factor 
of safety to the average load, as given by the formula for 
ultimate strength, is, therefore, the method to be used. The 
question is as to how this factor of safety should be deter- 
mined. Prof. Johnson, in arriving at a working formula, so 
arranges his formula that the factor of safety will decrease as 
He bases this upon the fact that the effect of 
the eccentricity decreases as J/r increases, and as the eccen- 
tricity is contained in his working formula only in the shape 
of a factor of safety, this is undoubtedly a reasonable pro- 
vision. The Pencoyd tables, on the other hand, provide for an 
increasing factor of safety with increasing //r, “owing to the 
greater inability of the long struts to resist cross strains, etc.” 
In the case of Moncrieff’s formula, as the effect of the eccen- 
tricity has been discounted by using the curve defining the 
lower limit of failure, i. e., the upper limit of eccentricity, the 
reasoning leading to Prof. Johnson’s decreasing factor of 
safety does not apply, nor does there seem to be sufficient 
force in the Pencoyd assertion to warrant an increasing fac- 
tor, except, possibly, in special cases. The factor of safety was 
therefore kept constant for varying values of J/r. 

Now it is becoming pretty generally recognized that, al- 
though the nominal factor of safety of a tension member may, 
for convenience, be based upon the ultimate strength of the 
material, the true factor of safety is the ratio of the working 
stress to the elastic limit. The elastic limits in compression 
and in tension being practically equal (except in the cases of 
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cast iron and timber), and it having been pretty well proven 
experimentally, as noted above, that columns having a length 
ratio of 5 (1. e., practically o) fail at an average load equal 
to the elastic limit, if a factor of safety be applied to the curve 
of ultimate strength such that the average load at l/r = 0 
will become the same as the ‘allowable tensile stress, the true 
factors of safety for tension and for compression members 
will be practically equal. In other words, if it be determined 
for any structure composed in part of tension members and in 
part of compression that a certain safe stress, say 15,000 
pounds per square inch, should be allowed for the tension 
members, then the compression members should be propor- 
tioned from a curve which gives a value of 15,000 pounds for 
the average unit load at //r = 0, and the structure, when so 
proportioned, will have equal strength throughout. 

In the preparation of the Construction and Repair column 
tables, the method followed was first to set up the curve of 
ultimate column strength for the given material from the 
formula; second, to divide the ultimate tensile strength of the 
material (ft) by the nominal factor of safety; third, to find 
the ratio of this quotient to the ultimate column strength at 
I/r = 0, which gave the “true factor of safety,” and, finally, to 
apply this true factor of safety to the values read: from the 
curve, the results being the safe average unit loads correspond- 
ing to that nominal factor of safety. Inspection of our for- 
mula shows that the ratio of the true factor of safety to the 
nominal factor, when dérived ‘in this manner, is as I is to 1.6; 
for convenience, the true factor may be taken as six-tenths of 
the nominal factor. This ratio is, as stated, practically the same 
as the ratio of the elastic limit to the ultimate tensile strength, 
for most engineering materials. 

It should be added that the 


ultimate unit load 


value of the _ ratio 


is properly less when the ultimate 


safe unit load 

load is based on Moncrieff’s formula than when it is based 
on a formula intended to average the results of experiments, 
the difference between Moncrieff’s formula and others being 
due to the definitely allowed-for eccentricity, which in the 
case of the averaging formulas has to be covered by an addi- 
tional factor of safety, which is in this case truly a factor of 
ignorance. 


FIXED, FLAT AND PIN ENDS. 


So far consideration has been given only to the theoretically 
round-ended column, which is incapable of taking any bending 
moment at the ends, although it should be noted that the as- 
sumption of a parabola made by Moncrieff for the elastic 
curve carries with it the existence of a.small moment at the 
ends. 

If a column be rigidly fixed at the ends, the strength of the 
column will be the same as that of a column of equal section 
and half the length. If a column have flat ends, bearing upon 
surfaces rigidly held parallel, it will have the same strength 
as a fixed end column of equal length and section, unless the 
conditions of bending are such as to develop tension on the 
extrados. (Moncrieff’s formula can be arranged to express 
this condition.) If a column receive its load through pins at 
the ends, some friction will occur in the pins, which will 
impose some bending moment at the ends of the column and 
so make it stronger than one incapable of taking any bend- 
ing moment at the ends. Moreover, if the pins be held rigidly 
by, the adjoining structure, the column is fixed ended in one 
plane, while pin ended in the other. 


The asumptions with regard to fixed and flat ended columns 


are, however, never realized in practice. The degree of fixity 
of the end will depend on the rigidity of the part to which 
it is fixed and on the deflections to which this part may be 
subject. Any deflection in a member to which a column is 
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fixed sets up secondary stresses in the column. There exist 
methods for calculating these secondary stresses, and in large 
and important work they can be taken into account and quanti- 
tatively allowed for. In the case of the class of work for which 
the shipwork tables will be principally used there is no likeli- 
hood that secondary stresses will be calculated and the pro- 
bability is that their presence will generally be unthought of. 

Moncrieff states, after discussing the difficulties as to fix- 
ing the ends of columns, “the estimation of this degree of 


‘fixity demands the most careful consideration on the part of 


the engineer.’ Mr. C. C. Schneider (Quebec Bridge Report) 
says: “For compression members, with hinged ends, the fric- 
tion of the hinges should be entirely neglected, and even for 
compression members with riveted, and, therefore, partly 
fixed ends, the free buckling length should not be assumed 
less than the distance between connections on account of the 
secondary strains due to the elastic deformation of the truss. 
These secondary strains may partly or entirely 
counteract the fixity of the ends.” 

It appeared, therefore, that for the purposes of the Con- 
struction and Repair tables, and having in view the class of 
work upon which they will be used, no distinction should be 
made between the different types of ends, and a single set of 
tables, based upon the round-end column, should be used 
regardless of any fixity of the ends. It seemed proper, how- 
ever, in the case of a pin-ended column to use the radius of 
gyration corresponding to the probable direction of flexure, 
that is, the radius of gyration which lies in a. plane normal to 
the plane of the pin. However, as the most: favorable effect 
of fixity of ends possible would be to halve the column length, 
and hence to halve the value of //r, it is permissible in such 
cases to use the greater radius of gyration only when it does 
not exceed twice the least radius of gyration. 

The tests so far made at the Watertown Arsenal, in ac- 
cordance with the programme laid down by the American 
Society for Testing Materials, show no advantage for fixed 
or flat ends over round and pin ends (‘Engineering News,” 
Aug. 26, 1909,-and Proceedings American Society for Testing 
Materials, volume 8, page 336). This may have been due to 
lack of straightness in the specimens and to other causes, and 
is not borne out by the experiments of others, but the con- 
clusion that “centrally applied or axial loads may be sustained | 
with equal success without regard to the type of end bearing” 
may, nevertheless, be considered as a practical one. 

(To be concluded.) 


METALLIC LIFE=BOATS. 


In the construction and maintenance of ships there is prob- 
ably no problem which causes more vexation and annoy- 
ance than the question of properly equipping the vessels with 
life-boats, as prescribed by law. As a rule, the naval con- 
structors and architects do not waste much time on the life- 
boat question, but simply enter in their specifications: “Life- 
boats to be in accordance with the law,” and in the United 
States that means—in accordance with the rules of the 
Steamboat Inspectors. This leaves it entirely in the hands 
of the shipyard to comply with said rules, and, naturally, the 
cheapest equipment which can be considered as complying 
with the law is chosen; the representative of the shipowners 
should, of course, see that this equipment is of the most 
modern type, but unless the specifications call for certain stip- 
ulated requirements oyer and beyond what the law actually 
requires it is a very difficult matter to induce a shipbuilder to 
furnish other than the very cheapest boats. 

With regard to boats there is a very wide scale of a differ- 
ence between the cheapest and the best, and even a wider dif- 
ference of opinion. In the United States metallic life boats 


First to apply Vanadium Cast 
Steel to Locomotive Frames. 


AMERICA 


1,000 now in service. 


The leading country in met- 
allurgical research has adopt- 
ed Vanadium Steel. 


International Marine Engineering DECEMBER, 1910 


NAT 
“CoO, 


GERMANY ENGLAND 
Exports Vanadium Tool Steel to 
America and sells it here because 


of its fine qualities. 


FRANCE 


VANADIUM STEEL 
IS EFFICIENCY STEEL 


Vanadium increases the tensile 
strength and elastic limit of all steels, 
and gives a very high elastic ratio, It 
makes strong steel that isn’t brittle. 
It makes elastic steel that is strong. 
It is used in forgings, plates, wire and 
castings. It must be added to melted 
steel. Small proportions are very 
effective ; 
one percent, and rarely more than 
eight-tenths of one percent is the full 
range. Vanadium is first alloyed with 
iron, to secure a low melting point. 
This alloy is called Ferro-Vanadium. 

Early experiments with Ferro- 
Vanadium often failed because the 
alloy wasn’t properly made,— con- 
tained too much carbon. We have 
our own mines, refine the ore at our 
own factory, and guarantee our Ferro- 
Vanadium to be the best cuality for 
use in iron or steel. Our years of ex- 
perience in the development of this 
alloy will save you trouble and ex- 
pense. Write for literature and in- 
formation. 


not less than one-tenth of 


Vanadium steel leads all other alloy-steels 
to-day because of its adaptability. It is the 
short, quick, safe and strong way for doing 
things in mechanics that couldn’t be done be- 
fore. It stands the hardest pulls, is the most 
elastic and the most durable of all high grade 
steels. Its principal property is the resistance 
of shocks and vibrations without failing or 
crystallizing. In addition to this, it is actually 
stronger than any other type of steel, elasticity, 
toughness and workability being considered. 

Our Department of Engineering and Tests 
knows Vanadium Steels. 

Our experience is available if the question 
of the Right Szee/ interests you. 


Makes stiperior automobile 
parts from Vanadium Steels. 


American Vanadium Company 
318 Frick Building Pittsburgh, Penna. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


International Marine Engineering 519 


MARINE ENGINEERS 


SHOULD SPECIFY 
THESE METALS—= 


DECEMBER, I9QIO 


VICTOR VANADIUM 


BRONZE CASTINGS 


This Bronze composition is particularly 
adapted for Modern Marine Service, and is 
rendered tough, strong and uniform by the 
incorporation of Vanadium, which is con- 
sidered the greatest of all scavenger alloys, 
imparting to the metal greater wearing 
qualities. This bronze is ten per cent 
lighter in actual weight than any other 
bronze casting of the same pattern. 


These castings can be forged. 


The structure is close and clean, capable 
of withstanding high pressure for valve 
service. 

A cylinder 9-16 of an inch thick, three 
inches in diameter and fifteen inches long 
has been subjected to a pressure of nine 
thousand pounds. 


TENSILE STRENGTH on 1" Section: 
56000 to 65000 Ibs. per square inch. 
ELASTIC LIMIT: 
22000 to 34000 Ibs. per square inch. 
This metal is used in submarine vessels 


in Japan, Austria, Russia and every vessel 
of this type in the United States. 


VICTOR VANADIUM 


NON-CORROSIVE SILVER METAL 


This Metal is non-corrosive and is par- 
ticularly useful for sea-going service. 


It finishes to a silver color and takes a 
high polish whose lustre can be maintained 
quite readily by simply rubbing, adding 
greatly to its usefulness and effect as orna- 
mental hardware for marine use 


It is an ideal metal for propellers, for it 


withstands salt water and all vegetable and’ 


mineral acids, nitric acid excepted. It is 
of great strength and toughness and should 
be used for valves and couplings fer fire 
apparatus on account of its non-corrosive 
qualities, in place of nickeled castings, as 
nickel finally peels off, and this metal not 
being plated, cannot peel. 


TENSILE STRENGTH: 
66000 Ibs. per square inch. 


ELASTIC LIMIT: 
36000 lbs. per square inch. 


This metal will be found indispensable 
to marine service when once used. 


WRITE FOR CATALOG 


VANADIUM METALS COMPANY 


FRICK BUILDING 


PITTSBURGH, PENNA. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


520 International Marine Engineering 


have for years been considered the most desirable; there are, 
however, still some exceptional cases where owners’ repre- 
In European ships 
wooden boats are mostly used, and there seems to be a certain 
sense of security for the layman in the fact that the boat is 
of wood, since wood will always float, while iron or steel will 
sink. 


sentatives insist on having wooden boats. 


It is certain that wooden boats require constant attention, 
especially on ships which cruise in many latitudes and are sub- 
jected to varying atmospheric conditions, for even well- 
seasoned material will check and shrink under such conditions. 
From exposure to heat or cold all wood will expand or’ con- 
tract, and therefore wooden boats have to be constantly looked 


FIG. 1.—TYPE OF METALLIC LIFEBOAT USED IN THE UNITED STATES. 


after, calked and painted, etc., in order to be in seaworthy con- 
dition should occasion arise to use them. 

This trouble is almost entirely eliminated in metallic boats. 
Whereas steel will also expand and contract somewhat, 
accordingly as» exposed to heat or cold, still this action is 
so slight that it does not affect the tightness of the boat’s 
seams at all. Besides, they do not need as many coats of paint 
and the calking need not be renewed periodically. Another 
advantage of metallic boats is that they are, as a rule, much 
lighter than wooden boats. 

In Europe the metallic boats used are made of pressed 
steel; the two halves of the boat being shaped and joined at 
stem, stern and keel. These boats enjoyed a certain degree of 
popularity for a time; but corrosion soon set in, par- 
ticularly where the wooden gunwale and molding was at- 
tached. The concerns who installed such boats, therefore, 
found it necessary to remove the gunwales, etc., about once a 
year in order to repaint the metal and so protect it against 
rusting, but this procedure made the up-keep of pressed-steel 
boats rather expensive. Moreover, these metallic boats are 
considerably heavier than the ordinary wooden boat, whether 
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built lapstreak or smooth, and this may account for the pre- 
dominance of wooden boats on European ships. ° 

The metallic boat referred to, which is lighter than one of 
wooden construction, is the type of metallic boat built in the 
United States. Here galvanized sheet metal is attached in 
longitudinal strakes (with flannel between the seams) to oak 
keel, stem and sternpost; the seams are riveted with counter- 
sunk rivets, thereby insuring a smooth surface. Owing to the 
additional stiffness given by the lapped seams, where the 
metal is double, it was found possible to use a comparatively 
light gage of metal, and therefore boats so constructed have 
only about half the weight of the ordinary wooden life-boat, 
and yet they are very strong and durable. One of the greatest 
advantages of such a metallic life-boat is the little up-keep 
required. As all the metal is galvanized—not only on the 
outer and inner surface but in the seams and wherever wood 
is attached—it withstands corrosion for a long time. 

Boat builders, who are often called upon to repair old life- 
boats of both wood and steel, have a splendid opportunity to 
secure considerable data as to the comparative strength and 
durability of wooden and steel boats, and from them we learn 
that, although more steel boats than wooden ones are in use in 
the United States, it is a fact that they are more often re- 
quired to repair wooden boats than metallic. During the hur- 
ricane season, when ships often come to port with their boats 
more or less damaged, it is invariably found that a wooden 
boat has been smashed beyond repair, whereas a metallic boat 
may have only a few small dents which! are readily repaired 
without much expense or loss of time. Figs. 2 and 3 show 
a couple of boats which were on board a ship which ran 
ashore last year. The boats were used for transferring pas- 
sengers to another ship, and during the transfer were pretty 
badly smashed, as the large dents will show; nevertheless, and 
in spite of the tremendous bulges, the boats were perfectly 
serviceable and tight and served their purpose admirably at 
the time. To anyone familiar with boats it will at once be 
apparent, on seeing the dents and bulges, that a wooden boat 
under the same conditions would have been splintered~ to 
kindling. 

Regarding the durability of the type of metallic boat used 
in the United States, it has been found, when undertaking re- 
pair jobs on boats which had been in use for twenty years or 
more, that when the molding was lifted off at the gunwale, the 
galvanizing and the metal were perfectly intact. In spite of 
this there are still a good many who fear that corrosion and 
rust may have made the boats unfit for use when they are 


FIG. 3. 
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most needed, and this prejudiced element prefers to pay prac- 
tically twice as much for a wooden life-boat. During the last 
year or so, therefore, attempts have been made to build life- 
boats of non-corroding material, and it has been found that 
life-boats built of sheet bronze, reinforced with oak ribs and 
stringers closely spaced, afford a satisfactory construction 
which combines the advantage of the metallic boat as above 
set forth with the more or less imaginary advantages of the 
wooden boat, viz.: no rot or leakage, etc. 

These bronze boats are built in the same way as the ordi- 
nary metallic boat as regards the riveting, lapping of seams, 
etc., with the exception that the wooden ribs are inserted after 
the boat has been shaped on the mold and riveted up. These 
ribs are steam-bent and attached to the metal shell by means 


FIG. 4. 


of U-shaped clips passing over the ribs and riveted to the 
plating, so that all riveting is metal to métal and all danger of 
leakage is obviated. The cost of a bronze boat is about Io to 
I5 percent more than that of a first-class wooden boat, but 
the lasting qualities of bronze boats apparently more than 
compensate for the slightly increased cost, and, moreover, 
such boats require practically no up-keep. 

In the up-keep and preservation of life-boats, it is generally 
not only the structural details that have to be taken into con- 
sideration, but also the way they are placed and chocked on 
deck, and secured by gripes and covers, ete. 

As regards the chocking and griping of the boats, it is not al- 
ways so very easily done nowadays when we first consider that 
as much deck space as possible should be saved and also that at- 
tention is more and more drawn to the readiness of having them 
quickly launched. Of course, as far as launching is concerned, 
the davit arrangement forms the principal part, but outside of 
this a great deal of time can be saved by improving the re- 
leasing of the gripes and the chocks. In the old-fashioned 
way of griping boats Pelican hooks are generally used which 
are often clogged up with rust or paint, and unless the lan- 
yards are of rope and can ibe quickly cut away it naturally 
takes quite some time to release the same. Besides the gripes 
being extended with clamps from the gunwale on each side 
to the deck, it is necessary for one man to go outside the boat 
to release the gripe on that side, and in stormy weather this 
procedure may be somewhat risky; also in a very high sea, 
when shipping great quantities of water, it sometimes hap- 
pens that the covers are smashed in and the boat is filled with 
water, and the tension of the gripes from the gunwale on each 
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side often helps in damaging the boat, and in some cases splits 
it open fore and aft. 

For this reason the continuous gripe arrangement shown in 
Figs. 4 and 5 has been developed. This continuous gripe 
arrangement has two decided advantages. One is that it is 
automatically released at the same time the chocks are being 
released, and the other is that if the vessel should ship great 
quantities of water in a very heavy sea, it would tend to hold 
the boat together instead of splitting it apart, and, above all, it 
would also hold the boat down to the deck in any condition 
that may arise. 

There are a good.many questions regarding life-boats, and 
particularly regarding those built in the United States, which 
might be considered, but, as stated before, there are about as 
many different opinions on this subject as there are authori- 
ties, and probably for this reason most people are satisfied 
so long as the life-boats conform to the rules laid down by 
the U. S. Steamboat Inspection Service. Conformity to these 
rules would seem to indicate uniformity of construction, but 
such is not the case. The various inspection districts inter- 
pret the rules in different ways; for instance, some insist on 
having the tanks built into the boat and others want inde- 
pendent tanks; still others want all the lower woodwork, such 
as keel, stem and sternpost covered with sheet metal, and some 


FIG. 5. 


want it bare. Although the laws laid down by the Govern- 
ment for the Steamboat Inspection Service are supposed to be 
the same as those by which the various inspectors are guided, 
yet there seems to be a wide margin for the personal opinion 
of the individual, and, owing to the different construction put 
upon such laws by the various inspectors, owners and captains 
of steamboats experience considerable annoyance and expense 
when their ships are inspected in different districts, for al- 
though their boats may be in compliance with the require- 
ments of the one, certain changes may be necessary to satisfy 
the other. 


The Bureau of Navigation reports 82 sail and steam ves- 
sels of 14,375 gross tons were built in the United States and 
officially numbered during the month of October, 1910. Six 
steel steamers of 11,686 gross tons were built on the Atlantic 
Coast. 
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EIGHTEENTH ANNUAL MEETING OF THE SOCIETY 
OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS. 


The eighteenth annual meeting of the Society of Naval 
Architects and Marine Engineers was held in the Engineer- 
ing Societies building, New York, November 17 and 18, 1oro. 
According to the report of the secretary-treasurer fifty-five 
new members were elected during the year and thirty-nine 
were elected at the present meeting. The total receipts for the 
year were $10,715.67 (£2,680), and the total disbursements, 
$10,797.65 (£2,700). 


PAPERS READ NOVEMBER 17. 


No. I—Notes on the Armaments of Battleships. 


BY SIR WILLIAM H. WHITE, K. C. B. 


(This paper is published in full on page 497.) 
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No. 2—Evolution of Screw Propulsion in the United States. 
BY CHARLES H. CRAMP. 
PART II. 


ABSTRACT. 

The period of the greatest activity in shipbuilding in this 
country, as far as the hulls were concerned, which were all of 
wood, was between 1849 and 1860, and it was about that time 
that iron had begun to take the place of wood in Great Britain. 
It was at the close of the demand for a high class of vessels, 
which originated during the famine in Ireland, that gold was 
discovered in California. This necessitated quick transporta- 
tion for trade and travel, and the great .American clipper, 
which had been introduced in the East India trade, had de- 
veloped into the highest state of perfection ever attained in 
the art. The investment due to the favorable conditions of 
the time was a correspondingly profitable one. This might 
also be said of certain paddle-wheel steamers that began to 
make their appearance about the same period. 

Both of these classes of ships, particularly as far as the 
hulls are concerned, were by all means the greatest and most 
interesting specimens of naval architecture that the world has 
ever witnessed; not only as traders, but for the beauty and 
gracefulness of their design, completeness of their equipment 
and seaworthiness. 

The great character and high standing of these ships, with 
all relating to them, began in 1853 to lose that important posi- 
tion they had acquired before that time. The building of the 
New Ironsides, Monitor and Galena was an event that led to 
the effectual and final destruction in this country of the great 
shipbuilder whose career and occupation had been so distin- 
guished in connection with the great packet and clipper, and 
had covered him with so much glory. 

Having been convinced at an early date that we should take 
up iron shipbuilding, we commenced in it by building the side- 
wheel tow-boat Lehigh to take the place of the old boat of 
the same name. Previous to 1847 all towing was done by the 
paddle-wheel boat, mostly by old ferry-boats; these were to 
be found everywhere in the United States and Cuba, but at 
an early date we built the screw tug Sampson, which was the 
first screw tug-boat built in this country. Later on we. built 
the George W. Clyde, the first ship built in this country with 
fore-and-aft compound engines. 

The success of the experiment on the George W. Clyde was 
greater than we expected, and we concluded to build com- 
pound engines and not consider any other type in our busi- 
ness as builders of complete steamships. 

The building of the Pennsylvania, Ohio, Illinois and Indi- 
ana, between 1873 and 1874, was an event of much importance, 
particularly as the ships were propelled by screws and the en- 
gines were of the John Elder type of compound engines. The 
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ships were subjects of much consideration on their arrival in 
Liverpool, many of the principal shops sending their draughts- 
men to look up the flanging in the boiler heads and fire-boxes 
of the boilers; no flanging of these or any other part of a 
boiler had been done before in Great Britain. They also took 
some trouble to examine the white metal in the bearings of 
these ships. 


No. 3—The History and Economic Value of Canals, with 
Special Reference to the Cape Cod Canal. 


BY COMMODORE J. W. MILLER. 


ABSTRACT. 

From a casual study of the history of canals two facts 
present themselves: 

1. That a congested and interior population naturally seeks 
the sea for wider markets. 

2, That wherever practicable traffic will ultimately reach the 
sea by water, which has been, and again will be, the cheapest 
of all routes. 

The truth of these axioms is to be seen from remotest time. 

From an engineering point of view, the problem of con- 
structing the Cape Cod Canal is not great. The total length 
over the isthmus is 8 miles. The total length to 30-feet depth 
in both bays is 13 miles. The soil to be cut is sand, and 
amounts to 17,000,000 cubic yards. The deepest cut is 29 feet 
above tide-water. The channel at both ends of the route, the 
natural marshes and streams already furnish a waterway for 
boats of light draft. The difference in tide between the two 
bays necessitates no locks. The depth of the canal is to be 
25 feet. Minimum width of bottom too feet through the cen- 
tral portion of the canal; this will give a surface width at the 
narrowest point of 250 feet. The approaches will have a mini- 
mum bottom width of 250 feet. The right of way has been 
obtained, and in addition other tracts of land essential to the 
undertaking. 

Agreements for the change of the railroad line have been 
made with the N. Y., N. H. & H. R. R. Co.; the railroad 
bridge necessitated thereby is completed; four dredges are 
deepening the 5-mile western approach from Buzzards Bay ; 
two large suction dredges are removing about 20,000 cubic 
yards per day for the channel through the marshes at the 
eastern end of the canal. 

A breakwater, 3,000 feet in length, is being built to the 
northward of the channel, where it enters Barnstable Bay. 
Several other dredges are at work on the central portion of 
the line. Administration and other buildings have been bought 
and the necessary preparation made for a campaign of activity 
on the ground during the coming winter. 

The bridges are being constructed on the basis of an ulti- 
mate depth of canal of 34 feet. They will each have an open- 
ing of 160-feet span of the type known as the Bascule lift 
bridge. The local travel across the canal will be accommo- 
dated by such bridges or ferries as experience may dictate. 

The final estimates for the canal include the thorough elec- 
tric lighting and other aids to navigation of the whole chan- 
nel and approaches requisite for a region where fog prevails. 

The tonnage through Vineyard Haven Sound to-day, which 
will be all tributary to the canal, amounts to 25,000,000, of 
which there is: 


Coaleacte atk Bas anh acetate oe 9,000,000 tons 
WES EGTRRA cea ME nT Ta 300,000 tons 
Nora Seow PASI. coooscsdooan0c 250,000 tons 
LO) SUR mer meee Reiner aeneer ities RENE Miaar a ica 200,000 tons 
High-class merchandise............ 2,000,000 tons 


the remainder being crude material of various descriptions. 
The number of passengers between New York, southern and 
eastern points, by water is to-day over 500,000. This amount 
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will be greatly increased through the opening of the canal, as 
the neighboring regions will be much more accessible, and 
steamers of the Sound type can leave New York late in the 
eveming, land their passengers at desirable resorts, and arrive 
at Boston early the next morning. 

The N. Y., N. H. & H.R. R. Co. runs along the southern 
bank of the canal. A large manufacturing center will be de- 
veloped at the eastern end, where mills will have the advantage 
of both land and sea transportation. Water abounds in the 
hills back of the center of the line, and on these hills an in- 
creasing summer population will undoubtedly be settled. 

Skepticism as to the success of the canal has been natural, 
being based on the conditions of the past, when the great 
majority of the coastwise tonnage was carried in sailing 
vessels. ; 

To-day— 

(a) This tonnage is under the control of a small number 
of corporations, which tow the merchandise in barges con- 
taining from 1,000 to 3,500 tons. 

(b) The towing companies now require a plant for a three- 
weeks’ round trip on account of the dangers and delays via 
Vineyard Haven route. 

(c) The cost of this plant will be reduced at least one-third, 
for the reason that not only is the distance shortened sixty- 
six miles, but the duration of the trip is greatly diminished. 

(d) Insurance from perils of the sea will be lessened. 

(e) The congested railroad systems of the Atlantic Coast 
are now heartily in favor of water transportation for crude 
material, thus relieving their lines for the transportation of 
high-class merchandise and passengers. . 

(f) This new waterway is not in the strictest sense a canal, 
but a short passage connecting two portions of a much- 
traveled route through which a known traffic exists. Its con- 
ditions are analogous to those at Suez, where the profits have 
far exceeded the estimates. 

(g) Humanity demands the elimination of the dangerous, 
stormy and fog-bound route around the Cape. The loss of 
life and property in that locality has been appalling. The 
record, more or less incomplete, from 1843 to 1903, gives a 
minimum of 2,131 vessels wrecked in the Nantucket Shoals 
region, 908 of which were a total loss. Ten complete crews 
disappeared with their ships, and in addition, about 700 men 
lost their lives. 

The completion of the canal will render unnecessary the 
proposed dredging of Pollock Rip channel at an estimated 
cost of some three million dollars, a sum which could be 
much more advantageously used by the Government in the 
neighborhood of the canal rather than being wasted in the 
tortuous and ever-shifting channels off Chatham. 


No 4—Coaling Warships—Notes of Progress. 
BY SPENCER MILLER. 


ABSTRACT. 

One of the United States colliers (purchased during the 
Spanish-American war) discharged with its own gear from its 
four hatches 1,200 tons of coal in ten hours, 120 tons per 
hour, or 30 tons per hour per hatch. About roo men were re- 
quired to fill the coal bags in the hold. For a single hour 
50 tons of coal per hatch may be discharged. 

In contrast to this the United States navy collier Hector 
discharged 190 tons of coal from one hatch in one hour, em- 
ploying a self-filling bucket operated by two men. This tpeans 
a great saving in manual labor as well as a saving of time. In 
time of war the importance of reducing the labor of coaling is 
apparent to everybody. 

The United States Navy Department began a few years 
ago to build colliers from their own designs or prescribed 
characteristics. The first two were the fleet colliers Vestal 
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and Prometheus, both 16-knot ships, carrying 6,400 tons of coal 
each. Next were the Mars, Vulcan and Hector, sister ships, 
with 12 knots speed and 7,200 tons carrying capacity. The 
colliers Cyclops and Neptune, now under construction, will 
have 14 knots speed and carry 12,500 tons of coal each. All 
of these colliers, excepting the Cyclops, carry a novel form 
of coal-discharging gear known as the Marine Transfer. The 
Cyclops will discharge its coal by self-filling buckets, but with 
a different system of rope leads not at present known by the 
author. 

The Marine Transfer on the colliers Mars, Vulcan and 
Flector comprises the winches and a novel form of rope lead 
with blocks and ropes to operate a self-filling bucket for dis- 
charging coal from a collier. The masts and booms on these 
three colliers are cheaper than on the Vestal and Prometheus, 
but they are less favorable to the operation of the Marine 
Transfer. A far greater amount of coal can be taken out of 
these colliers with the clamshell bucket before trimming is 
necessary than is possible on the Vestal. The operation of 
the bucket is practically the same on all the colliers. 

In the official coaling trials discharging into a barge and 
using the large bucket: 
The Mars handled 137 bucket-loads, aggregating 117 tons. 

The Vulcan handled 155 bucket-loads, aggregating 180 tons. 

The Hector handled 175 bucket-loads, aggregating 190 tons. 

Ordinary seamen on board these colliers were drilled to 
operate the Marine Transfers with the clamshell buckets, from 
which it has been established that two fairly intelligent men 
require about eight hours to become sufficiently proficient to 
be capable of discharging 100 tons. of coal per hour per hatch. 
One hundred and ninety tons of coal per hour per hatch can be 
discharged at any time with winchmen of sufficient skill and 
practice. 

The author believes that the maximum efficiency in coaling 
will be attained by employing clamshell buckets delivering coal 
in bull directly into bunkers when possible and when impossible 
into hoppers on the deck of the ship to be coaled, such hop- 
pers to ‘be arranged so that trucks holding about 1 ton of coal 
can be pushed beneath the hopper and filled therefrom by 
the movement of a valve or gate, the coal then to be trucked 
to various parts of the deck, where it can be dumped through 
coal chutes to the bunkers. Such a method will reduce the 
number of men involved to a minimum. It would save the 
cost of coal bags or baskets. It will save the fatigue of the 
sailors in shoveling coal and carrying baskets or the dragging 
of bags of coai on the deck. The author believes that coaling 
with bags will gradually give way to coaling in bulk, and a 
great saving in the cost of bags will then accrue to the navy 

There are three important points involved in the design and 
construction of the Marine Transfer winches: 

1. The employment of flat metallic slipping frictions with 
air-cooling passages. 

2. The employment of a lever control, which makes the 
operation comparatively easy. 

3. The position of the operator is such that he can see the 
bucket in all parts of the hold as well as in every position it 
might take above the hatch. 

The metallic slip frictions on all of these colliers involve 
the use of an extra hard steel plate attached to the gear and 
the employment of friction blocks made of a special com- 
position. Wire seems to be the only material of which to 
make the ropes properly. 


No. 5—Floating Dry Docks in the United States; Relative 
Value of Wood and Steel for Their Construction. 


BY WILLIAM T. DONNELLY. 


ABSTRACT, 
The building of timber floating drydocks in the United 
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States is very old, and there are now in use in the port of 
New York sixty-four floating drydocks, all of wood, ranging 
in tonnage from 400 to 12,000 tons, and in the United States 
there are ninety-one floating drydocks, three of steel and one 
with steel wings, ranging in tonnage from 200 tons to 18,000 
tons, having a total tonnage of 228,800 tons and an average 
tonnage of 2,500 tons. 

The only steel commercial floating drydock is at the works 
of the Great Lakes Shipbuilding Company, Detroit, Mich. The 
only other steel floating drydocks in use in the United States 
are the Algiers dock opposite New Orleans, La., and the steel 
dock taken by the United States government from Havana 
during the Spanish war, now in Pensacola, Fla. The Detroit 
dock and the Algiers dock are in fresh water, which makes 
their preservation much easier. 

All the writer’s experience with floating drydocks and their 
construction and repair leads to the firm conclusion that for 
underwater work, such as pontoons for the Rennie type of 
dock, wood is a much superior material of construction to 
steel, that the original cost is much less, the cost of mainte- 
nance less, and the life of the structure greater than steel. 
For the wings and upper work, experience is equally con- 
clusive for the use of steel. While it is apparent that the cost 
of maintenance will be considerable, the structure will last 
much longer, and, with a sectional pontoon dock, where the 
wings are accessible at any time and any portion of the wings 
may be entirely replaced if necessary, it would seem that the 
structure as a whole will last indefinitely. 

So far as the writer is able to judge by a somewhat limited 
experience, the only reliable protection for interior steel work 
of floating drydocks in salt water is bitumastic compound, 
but the first cost of this protection is very great, being in the 
neighborhood of $6 per ton of steel for interior protection only. 

A comparison of the materials used for wooden and steel 
pontoons shows that the weight of the steel per hundred tons 
of lifting power is 33 tons, and the weight of wood per 
hundred tons of lifting power is 36 tons. It is evident that 
the difference in weight must be supplied by increased dimen- 
sions of the wooden pontoons. Other than in this particular, 
wood appears to have the advantage in every way. 

While reference has been made to a pontoon dock of 7,000 
tons lifting capacity, there does not seem to be any engineering 
limit to the size to which the Rennie type of dock can be 
built with wooden pontoons. A carefully worked-out pon- 
toon for a 20,000-ton dock shows dimensions of 130 feet by 
44 feet by 15 feet, and it will be readily understood that this 
structure is well within the practical limits for timber work. 

Regarding the cost of the different types of floating dry- 
docks, it is, of course, not possible to make any definite state- 
ments, as they are much influenced by the varying cost of 
material and the location where the dock is to be constructed. 
For the relative cost of the different types of docks on the 
eastern coast of the United States, the following figures may 
be taken as being approximately correct: 


COST PER TON OF LIFTING POWER. 


Per Ton. 
Balance sectional timber dock with centrifugal pumps. . $32.00 
All-wood pontoon dock with continuous wings........ 35.00 
Pontooon dock, steel wings and wooden pontoons..... 42.00 
IMMIESIGE! jroo GOO, .osccccccoacv0ceccddboncoodous 57.00 
Government steel dock, Dewey type................... 62.00 


The comparative cost for the western coast of the United 
States will be quite different on account of the increased cost 
of steel and the much lower cost of timber. 

The paper also contains descriptions of various types of 
floating drydocks with both wood and steel pontoons, and also 
valuable reference to existing data on the subject. 
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No. 6—Our Constitutional Shipping Policy and the 
Compact for its Establishment. : 
BY WILLIAM W. BATES, 
ABSTRACT. 

In 1787, a National convention, composed of delegates from 
all the States except Rhode Island, met, considered and com- 
pleted the Federal Constitution. The only discussion of the 
power to “regulate commerce’ was in connection with its 
use for the encouragement of the merchant marine, in which 
the question was on a resolution that bills for “navigation 
laws” should receive a “two-thirds vote.’ This was decided 
in the negative, and the necessary clause was afterwards 
agreed to unanimously. 

It should be understood that all the powers of the Consti- 
tution are derived from the States, and were given up by them 
and taken over by the Federal Government, not for ornament 
or to be laid aside, but for actual use—for the advantage and 
benefit of the Nation forever. The “suspension” of ship pro- 
tection, or of any other promise, is a violation of compact. 

It seems to be supposed by many that Congress may enact 
laws regardless of the Constitution, and that this charter, 
given by the States and the people, cuts little figure at Wash- 
ington. But this is a sad mistake. That we have a consti- 
tutional shipping policy extant to-day is no wonder at all. 
The several States, as we have seen, had a policy of trade reg- 
ulations, and thought it vital to their commercial independence. - 
They turned this policy over to the United States, the only 
object being to increase its efficiency, and to get a great Nation 
to enforce it forever. By this compact the States were relieved 
of their natural duty to encourage and protect a most im- 
portant industry, and the United States, by virtue of it, prom- 
ised and undertook the duty, with no right reserved ever to 
discontinue it. 

Nevertheless, this solemn compact was violated by Con- 
gress. At the height of our marine prosperity, in 1826, when 
our vessels were carrying 95 percent of imports and 89.6 per- 
cent of exports in our own commerce, the President recom- 
mended the “suspension” of ship protection in the,foreign 
trade. p 

There was no reason of State for this act. No nation was 
demanding it. Under its operation for the past forty-five 
years, with scarcely any protection, our foreign-trade marine 
has almost disappeared. The different States cannot, as 
formerly, protect their shipping; and the Federal Govern- 
ment has “suspended” its law for so doing. More than this, 
Congress has no other way to relieve the situation than to 
terminate our shipping conventions and to resume vessel en- 
couragement where it was thrown off, beginning in 1828. In 
other words, the Federal Government has no other course 
than to resume the observance of the compact and policy of 
the Union and the Constitution. Moreover, to clinch the argu- 
ment, the Constitution having provided for a specific method 
of encouragement and protection (that of trade regulations, 
meaning “discriminating duties of tonnage and impost’), all 
other methods are thereby precluded; while there is no au- 
thority for the taxation that would be necessary for the fost- 
ering of the marine by subsidizing, were that method adopted. 
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No. 7—An Analysis of Tests of Water=Tight Bulkheads, 
with Practical Rules and Tables for their 
Construction. 

BY PROF. WILLIAM HOVGAARD., 

ABSTRACT. 

This paper is a continuation of last year’s paper on the 
“Strength of Water-Tight Bulkheads.” While that paper was 
of a purely theoretical nature, the present paper contains an 
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analysis of bulkhead tests, followed by practical rules and 
tables based on this analysis. 

The tests here analyzed were carried out on bulkheads of 
rectangular form stiffened by a system of vertical, equidistant 
stiffeners of uniform section. This system is used in several 
navies, it has recently been adopted by Lloyds and Veritas, 
and has been used for some time by several other classification 
societies; it is therefore of greater interest and importance 
than any other system of stiffening. The tests fall in two 
classes—those where the stiffeners are double, 7. ¢., placed on 
both sides of the bulkhead, and those where the stiffeners 
are single, or on one side of the bulkhead only. 

The total number of analyzed tests is fourteen, of which 
six were with double stiffeners, eight with single stiffeners; 
but several of these tests were made at two or more heads of 
water. The main results are given in tabular form in the 
paper, and after analyzing them the author gives a resumé in 
the form of the following rules, which apply only to ordinary 
water-tight bulkheads, not to deep tank or to oil-tight bulk- 
heads: 

1. A pure system of uniformly spaced vertical stiffeners and 
horizontal strakes of plating should be used, except where the 
horizontal extension of the bulkhead is smaller than its height, 
and where at the same time the brackets of horizontal stif- 
feners can obtain a rigid attachment, in which case a pure 
system of horizontal stiffeners should be used. This last con- 
dition is fulfilled only in few cases, such as in collision bulk- 
heads. In the majority of bulkheads vertical stiffeners are the 
most efficient as far as strength under water pressure is con- 
cerned. 

2. The thickness or weight per square foot of the plating 
may be determined on the basis of its depth below or its 
height above the waterline, which corresponds to the deepest 
draft to which the ship may reasonably be assumed to be im- 
mersed in damaged condition. As a general rule it is pro- 
posed to make the weight of the strake immediately below 
this waterline not less than 7 pounds per square foot, and to 
add 1 pound for each additional 4 feet depth or 1/32 inch for 
each additional 5 feet depth. For plating above this waterline 
the weight should be decreased at the same rate. The thick- 
nesses determined by this rule should be considered as mini- 
mum thicknesses, and must in many cases be increased to 
provide for corrosion, for general or local structural strength, 
or for the forces to which the plating may be exposed by the 
stowage of cargo. : 

Below the normal load 
should be double riveted. 

3. The stiffeners should be single, 7. ¢., each individual] 
stiffener should be placed on one side of the bulkhead only. 
On all stiffeners of any importance a face bar or a reversed 
bar should be fitted on the free flange so as to balance as 
nearly as possible the strip of the bulkhead plating, which may 
be assumed to work with the stiffener. 

A more efficient solution could be obtained with bars where 
one flange is heavier than the other. This would obviate the 
necessity for face plates or reversed bars, but it is a question 
whether such bars could be rolled without too great extra 
cost. 

With the thicknesses of plating recommended above, the 
spacing of the stiffeners should not exceed 4 feet. The stif- 
feners should all be placed on the same side of the bulkhead. 

4. The stiffeners should be provided with efficient. brackets 
both at top and bottom, constructed by splitting the main bar 
of the stiffeners. The face plate, if any, should be continued 
the whole length of the bracket, and should have a good end 
connection. The height and width of the lower bracket should 
be about three times “the depth of the stiffener, but in no case 
should the height fall below one-tenth of the length of the 


waterline both butts and seams 


stiffener. The sides of the upper bracket may be about 10 
percent shorter than those of the lower bracket. 

The brackets should be attached to a rigid part of the ship’s 
structure, such as a floor plate, a longitudinal or a deck beam, 
or else reinforcements must be introduced. 

5. The bounding angles in all important bulkheads should 
be double up to a height of about 5 feet below the load water- 
line. 

The author has worked out tables, which are included in 
the paper, by means of which the thickness of bulkhead plat- 
ing and the size of stiffener can be determined in accordance 
with the foregoing rules. 


No. 8—Comparative Results in Steam and Coal Con=- 
sumption with Turbines, Reciprocating Engines 
and a Combination of the Two on 
the Steam Yacht Vanadis. 


BY CLINTON H. CRANE. 
ABSTRACT. 


The steam yacht Vanadis, of 1,300 tons trial displacement, 
was built on the Clyde at the yard of Messrs. A. & J. Inglis, 
from the designs of ‘the writer, and delivered by them in the 
spring of 1908. The propelling machinery consisted of the 
usual arrangement of Parsons turbines, with a high-pressure 
The 
guaranteed speed of the vessel was 1514 knots maximum, 
with a cruising speed of 13 knots, which was to be obtained 
on a guaranteed consumption of 26 tons of coal per 24 hours. 
On trial before delivery this guaranteed speed was exceeded 
by about one knot, and a 12-hour coal test was run at 13 
knots when 13% tons were supposed to have been burned. 

At the time the vessel was designed several turbine yachts 
had been constructed, no one of which had shown economy 
in coal consumption, so that very special stress was laid on this 
question of economy at cruising speed. 


center and two low-pressures driving the wing screws. 


As a consequence the 
turbines were designed primarily with this end in view. 
However, the owner reported that the vessel was consuming 
very much more coal than the guaranteed amount; therefore, 
at the writer’s request an exhaustive series of tests was run 
in the autumn of 1908, after the turbines, propellers, condens- 
ing plant, etc., had been thoroughly overhauled to the approval 
of the New York representative of the Parsons Marine Tur- 
bine Company. 

The best test showed a consumption of 33 tons or 27 per- 
cent, more than the guarantee. In view of this unfortunate 
condition is was possible to do one of three things: 

1. Lengthen the vessel to increase bunker capacity. 

2. Remove turbines altogether and replace by twin recipro- 
cating engines. 

3. Remove the center high-pressure turbine and replace by 
a reciprocating engine, exhausting into the two low-pressure. 

No. 3 was decided on. The contract for this alteration was 
let to the Staten Island Shipbuilding Company, and completed 
in January, 1910. In May following the vessel was run with- 
out propellers on the turbine shafts, being driven by the center 
propeller only, over the Glen Cove course, and subsequently 
a four-hour water consumption test was run at the revolutions 
required for 13 knots. The vessel was then re-drydocked and 
the turbine propellers fitted to the wing shafts, and in July of 
the same year the complete standardization coal and water 
tests were run in the new condition. 

The summary of the coal and water consumption results of 
the three types of ‘machinery is included in the paper. In 
estimating the amount of water used by the auxiliaries I have 
used a series of tests made at anchor of these auxiliaries. Ap- 
parently in the 13-knot condition with the combination, the 
propelling machinery is using about 14% pounds per indicated 
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horsepower, the reciprocating engine alone about 17 pounds, 
and the turbines about 20% pounds. 


No. 9—The Gyroscope for Marine Purposes. 


BY ELMER A. SPERRY. 


ABSTRACT. 

The uses of the gyroscope at sea fall properly under four 
general divisions: First, in affording means for resisting and 
preventing rolling of vessels or even rolling and controlling 
their motions at will; second, its use as a marine compass, 
third, for holding automobile torpedoes to their course; fourth, 
for artificial horizons in connection with observations at sea. 
There are two other uses which may be noted, that of record- 
ing the motions of ships, and also the use of a small gyroscope 
in controlling the oscillation of large, active gyroscopes for 
purposes of preventing rolling motions of the ship in their 
inception, and thus holding the ship against rolling. The first 
three only are treated briefly in this paper. 

The most extensive use of the gyroscope to-day is probably 
the automatic steering gear in Whitehead torpedoes. This 
gear is simply used for the purpose of lateral guiding of the 
torpedo and holding same to a straight course. It offers posi- 
tive resistance to any effort to turn it from its course, and this 
resistance is used to operate valves and, through a secondary 
motor, the rudders. This use originated with Obrey, an Aus- 
trian naval officer. 

Our own Leavitt, engineer of the E. W. Bliss Company, of 
New York, and inventor of the Bliss-Leavitt torpedo, has 
greatly increased the efficiency of the “gyro” gear of torpe- 
does, and he has increased its accuracy by unloading the base 
ring; instead of requiring the base ring to do the work of mov- 
ing a valve he cuts the duty required down to about one-hun- 
dredth of that required in the Obrey gear, and makes it give a 
simple directive factor to an extremely small pivoted pawl at 
the instant the pawl is otherwise perfectly idle. 

Dr. Schlick has done much in connection with the gyroscope. 
He has gone further in the installation of large gyroscopes for 
steadying ships than any other. His gyroscope is of the pas- 
sive type. 

The question is often asked: Why is the gyroscope better 
than a moving weight in a ship for roll quenching? Barring 
the matter of list produced by the changes of center of gravity 
of the ship by the moving weight, the reason is perfectly ap- 
parent when you recall the magnitude of the stresses obtain- 
able from a small machine. Every pound in the rotating mass 
of the gyroscope can easily be made to do the work of from 
150 to 200 pounds, and directed in any desired line or plane, 
whereas, when we use water or any other form of moving 
weight, each pound represents a pound only, and can do the 
work of only a pound, and only in a vertical direction. 

With the active type of gyroscope we find that a small part 
of I percent of the displacement of the ship will perform a 
very substantial service, down to the point of practically fully 
extinguishing the rolling. By the use of this device there is 
entire absence of any shift of the center of gravity of the 
vessel, and its stability remains unchanged. The sizes, weights, 
speeds and location of a gyroscope for this purpose are among 
the points which have been canvassed in tests carried on at the 
Washington navy yard during the past winter by Capt. D. W. 
Taylor. 

The practical effect in operation of the active type of gyro- 
scope is to secure a large reduction of weight over and above 
that possible with the passive type. With the smaller angles 
of roll, the gyroscope would have to be large enough so that 
its small angles of response would develop the required energy 
for extinguishing or still further reducing the roll, complete 
extinguishment being impossible; whereas with the active type 
the full 180 degrees oscillation of the gyroscope is always 
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available, where required, for the extinguishment of large or 
even the smallest angles of roll as necessary. Thus an ex- 
tremely small machine, taking advantage of the larger angles, 
between twenty and thirty times as large, is sufficient to ac- 
complish this purpose. 

When the motive power of vessels changed from an up- 
setting force to one almost exclusively of forward thrust, the 
design of ships underwent quite radical changes in connec- 
tion with lines affecting the stability, decreasing this factor 
and favoring decreased resistance, aiding the attainment of 
higher speeds. Now that stability may be imparted to a struc- 
ture of naturally small righting movement, and, as is well 
known, even to structures of unstable equilibrium, it is possible 
that we are on the eve of even more radical changes in de- 
sign. Ships may now be designed that are practically free 
from those ballistic qualities which favor rolling structures 


'to which unequal sea pressures easily impart motion need no 


longer be employed, as a comparatively small gyroscope which 
can easily be present in duplicate may very readily hold them 
practically free from rolling motions in such a way that 
ordinary seas will have little or no effect upon them, while an 
exceptional wave will have only a temporary effect. I heartily 
commend this subject to those who are interested in providing 
safety and comfort to passengers at sea, and as also preventing 
deterioration of certain classes of freight; for instance, live 
stock is known to suffer heavy depreciation in stormy weather. 
This is entirely outside naval uses especially as related to 
gunnery, trimming ships to secure level gun platform, suppres- 
sion of recoil from broadside firing, and other uses. 

In the cases where the gyroscope is employed as a battle 
compass, the apparatus is placed below. decks, and small in- 
struments about the size of an ordinary compass are dis- 
tributed in different positions on the ship, giving the exact 
indications of the gyroscopic compass itself. My work has 
extended to the point where action of such instruments can 
be controlled from the gyroscopic compass and distributed as 
desired, the indications being accurate to a very small frac- 
tion of a single degree. Many observations have been made 
indicating that they are accurate to thirty-six hundredths of 
an entire circle. It will be understaod that this type of com- 
pass is not affected in the slightest degree by the steel of the 
ship, or cargo, nor any magnetic disturbances in either; 
neither should shifting cargo, turning turrets nor gunfire dis- 
turb its accuracy or reliability, nor is it affected in the slightest 
by those disturbances technically known as deviation or varia- 
tion. 


No. 10—Some Suggestions for Reducing the Loss of Fire 
c on Vessels. 
BY SAMUEL D. MC COMB. 
ABSTRACT. 
The author of this paper calls attention to the appalling 
extent of the fire damage to shipping annually, and states that 


_with a little precaution most of this loss could have been 


avoided. While the ideal construction would be to have a 
vessel constructed entirely of non-combustible material and 
carry only non-combustible cargo, nevertheless this is a con- 
dition which, of course, is impossible, but which can be closely 
approximated as far as the vessel itself is concerned. From 
the standpoint of fire hazard, vessels can be divided into three 
general classes, namely: Steam, gasoline and those with no 
power. . Each of these three classes is taken up separately 
in the paper, and the principal causes of fires and the methods 
of extinguishing them are given in each case. The author has 
evidently drawn upon a fund of practical knowledge and his 
suggestions are numerous and valuable. It is impossible within 
the space of a brief abstract to enumerate the many details 
mentioned, but the paper will be published in more complete 
form in a future issue. 
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No. 11—Two Marine Installations of Producer Gas. 


BY CHARLES B, PAGE. 


ABSTRACT. 


This paper describes two small boats operated by producer 
gas—the Mary A. Sharp, 66 feet long by 14 feet 6 inches beam 
with 5 feet 3 inches depth of hold and a 75 brake-horsepower 
producer and engine outfit, and the Superior, 65 feet long by 
12 feet 9 inches beam, 4 feet depth of hold, equipped with a 50 
brake-horsepower producer and engine. 

The same general description will cover the interesting 
points of the power equipment of both boats. The producers 
used in both installations are the same type and make as fitted 
in the Marenging and Carnegie. The producer as shown in 
the photograph is a cylindrical steel shell lined with asbestos 
and fire-brick to such a thickness that, when running at fuli 
load, the heat ‘radiation is not important. While the shell is 
rather warm to the touch, it cannot be regarded as hot. With 
proper ventilation this heat in summer is not objectionable, 
while it is most agreeable in other seasons of the year. The 
whole principle being one of suction or vacuum, there is no 
escape of gas into the boat. The writer has been aboard the 
Mary A. Sharp after she had been closed up for a week, ex- 
cepting about half an hour every other day, when a little 
additional draft was given to the producer to keep the fire 
alive, and found no odor of gas in the engine room. At a 
suitable distance above the bottom to form an ashpit is located 
the grate and on a line with this are two fire-doors for slic- 
ing the fire and raking off the ashes. An ashpit door is fitted 
for the removal of ashes and clinkers. The coal is fed into 
the producer through a hopper on top and just below, reach- 
ing into the center, is the gas take-off pipe. The side walls of 
fire-brick are substantially vertical and we have then a fire- 
brick lined cylinder filled with anthracite pea coal in various 
stages of combustion. While operating, the hottest fire zone 
is from six to eighteen inches above the grate. Above this is 
a red hot and black hot layer of coal extending up to the take- 
off pipe. The top of the producer is effectively insulated by 
a considerable layer of coal around and above the take-off pipe. 
Thus it will appear that the producer itself is extremely 
simple. 

Contrary to general land practice there is no water vaporizer 
whose function is to generate steam vapor which, mixed with 
the air and passed through the fire, serves the double purpose 
of enriching the gas (the steam forming water gas) and soft- 
ening the clinker. A number of attempts have been made to 
incorporate this device with marine producers but without 
success, owing to the deposit of salt and the effect on the 
vaporizer of the rolling and pitching of the vessel. It is in 
fact a mooted question whether the presence of considerable 
water gas is not a detriment rather than an assistance to a 
smooth-running engine. This being the case, it is only neces- 
sary to find a substitute for steam for the softening of the 
clinker. Exhaust gas introduced under the grate has this ef- 
fect. The exhaust line from the engine is accordingly tapped 
and a portion of the exhaust by-tapped to the producer. To 
keep the ashes and the bottom of the producer cool a small 
quantity of water is run into the ashpit, say fifty drops per 
minute on a 75-horsepower producer. Such steam as is formed 
from this small amount of water, of course, is turned into 
water gas and assists slightly in keeping down the clinkers. 

With proper care the grate should last two years or more 
as the best operating conditions require a layer of ashes be- 
tween the grate and the hottest fire zone. The fire-brick lin- 
ing is good for three to five years according to usage and the 
skill of the operator. Relining is comparatively inexpensive. 

The gas is taken off near the top of the producer through a 
two-way water-cooled valve, one outlet to the scrubber and the 
other to the purge stack. The latter carries off the gases from 
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the producer when the engine is not drawing same through the 
scrubber. The purge pipe should be of sufficient height to in- 
duce enough natural draft to keep the fire alive when stand- 
ing by for long periods—weeks if desired. The purge pipe is 
most conveniently run into a dummy stack which may also 
contain the exhaust mufflers. The scrubber, whose function 
is to cool and clean the gas, is shown in the photograph of the 
Mary A. Sharp located on the top of the engine-room house 
and after the stack. It is of the static type, is cylindrical in 
shape, and fitted with baffles, each section being provided with 
three water sprays. The material is copper and monel metal, 
to withstand the effect of salt water from the sprays and sul- 
phuric acid from the gas. 

Perhaps the most interesting feature of these two installa- 
tions is the engine. It is two-cycle in principle, in that an ex- 
plosion is effected in each cylinder each revolution, scavenging 
in action and substantially equivalent to the four cycles in 
efficiency. The commercial use of producer gas on shipboard 
involves the vital questions of weight, space, first cost, and 
simplicity. The two-cycle principle naturally appeals to the 
imagination of the marine engineer as fulfilling these require- 
ments more easily than the four-cycle provided it can be made 
economical and reliable. In land practice we know of the 
Koerting two-cycle engines which are economical on full loads. 
Now a marine engine is operated at full power continuously. 
Hence it is evidently possible to fulfil the specifications for 
economy. Reliability is a matter of careful design, good ma- 
terial and workmanship, and high-grade ignition devices. If 
the use of a four-cycle engine is made difficult by reason of 
its weight, space required and first cost, the two-cycle engine 
should make marine producer gas power installations com- 
mercial. 

The engines, as stated, are two-cycle. The explosive charge 
after expansion is completely blown out by a charge of air 
before the gas is admitted to the cylinder. The admission of 
the latter is so timed that none of the gas is lost through the 
exhausts ports. This gives a clean charge of great power and 
efficiency, and without any possibility of back-firing. Producér 
gas is particularly susceptible to back-firing, due to its slow 
burning, and in eliminating all back-firing in the type of engine 
described a decided forward step has been made. The saving 
in heat losses and in friction due to an explosion every revo- 
lution in each cylinder compensates in large part for the loss 
in the air and gas compressors. The working cylinders are 
of the ordinary construction, but with exhaust ports extend- 
ing around the entire circumference of the cylinder. The 
exhaust gases pass with the utmost freedom from the cylinders 
to a large water-jacketed exhaust manifold. Differential 
pistons and cylinders are used as gas pumps. The downward 
stroke of the piston induces direct suction on the producer 
compressing same into a receiver on the upward stroke. This 
receiver communicates with the cylinder heads and the air 
and gas valves controlling their admission. Air only is drawn 
into and compressed in the base and of a volume of about 
50 percent in excess of both the working piston displacement 
and the clearance in the combustion chamber. Both air and 
gas are admitted to the cylinder through mechanically operated 
valves and are so timed that such a proportion of the air as 
is intended for scavenging is firstly admitted, blowing out the 
burnt gasses. The gas valve is then opened, admitting gas 
direct to the cylinder and mixing with the balance of the air 
from the base. 

The trials of the Mary Sharp were quite exhaustive and 
some interesting data was secured. On a non-stop run. of 
eighteen hours’ duration the engine averaged 60.8 indicated 
horsepower at 234.5 revolutions per minute; the coal burned 
per indicated horsepower per hour was 1.13 pounds; the 
weight of the engine and producer per brake-horsepower at 
the commercial rating of 75 brake-horsepower is 205 pounds, 
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The Armaments of Battleships. 

The various elements of battlehip design are so 
closely related that any discussion of a single element 
must necessarily be modified by a consideration of all 
the other elements. In considering the armament of 
a battleship it must be borne in mind that every frac- 
tion of the displacement of the ship which is devoted 
to armament must be at the expense of some other 
quality of the vessel, either of the armor protection, 
the speed or the steaming radius. Furthermore, when 
the most desirable relation is established between those 
elements, we find that, when it comes to the placing of 
the armament on the vessel, obstacles are met in the 
internal arrangement where as much attention must be 
given to the placing of the machinery 
of the magazines, 


as to the placing 
handling rooms, ete. Such consid- 
erations as these make it impossible to consider the 
question of armament irrespective of the other quali- 
ties of the ship. 

The modern tendencies in the armament of battle- 
ships are fully outlined by Sir William White in a 
paper of exceptional value read at the annual meeting 
of the Society of Naval Architects and Marine Engi- 
neers. 


The author’s arguments are mainly a protest 


against the present tendency to increase the size of 


armaments on battleships. His position regarding the 
matter is summed up in the statement that in no case 
is it desirable to carry more than the eight heavy guns 
in a single ship; that these guns are best arranged in 
four positions, as in the Michigan class, and that they 
should be supplemented by a powerful and well-pro- 
tected secondary armament. In addition to this, the 
author expresses the belief that the present tendency 
toward the use of larger caliber guns than the 12-inch 
is but temporary, and that in the course of time the 
fashion in warship design will again revert to the use 
of the 12-inch gun. 

There is no doubt but what the armament suggested 
by Sir William White is one in which the maximum 
efficiency can be gained for each element of the arma- 
ment. Limiting the number of big guns to eight per- 
mits the guns to be mounted in what is generally ac- 
cepted to be the most efficient manner possible— 
namely, that which was first used on the United States 
battleships Michigan and South Carolina—while this 
disposition of the main battery also leaves room for 
the most effective emplacement of the secondary bat- 
tery. Apparently there is strong belief that at pres- 
ent such an armament, involving the use of 12-inch 
and 6-inch guns, is sufficiently heavy for all practical 
purposes. Twelve-inch shells will pierce any armor 
which is now used on a battleship, so that the only 
effect gained by increasing the caliber of the guns is 
to increase the bursting power of the shell; and just 
how useful this would be, in view of the fact that, by 
using lighter guns, probably a more rapid rate of fire 
would be maintained, is debatable. Although it is 
generally conceded that future naval battles will be 
fought at long range, it is, nevertheless, true that at- 
mospheric conditions will at times very materially re- 
duce the range, and, consequently, make the lighter 
secondary armament doubly effective. It is unfor- 
tunate that, after such a frank and complete expres- 
sion of opinion regarding the subject has been made by 
the leading authority in Great Britain, naval officers 
in America are not permitted, on account of official 
regulations, to be equally frank in their discussion of 
the paper, since the tendency toward larger ships and 
heavier armaments is nowhere more apparent than in 
the United States navy. 

In the discussion of the paper, however, one sub- 
ject was touched upon which, it seems to us, should 
not be overlooked in the consideration of armaments, 
and that is the importance of under-water attack, 
either by torpedoes, submarines or mines. Submarine 
warfare is bound to play an important part in any 
future engagements, and the possibilities of striking 
an effective blow at the enemy in this manner are daily 
becoming greater as further progress is made in the 
development of the range and accuracy of torpedoes 
and in the increase in size and efficiency of submarines. 
Although litle consideration seems to have been given 
in existing war vessels to protection against such at- 
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tack other than the use of a deep and minutely sub- 
divided double bottom, yet it seems almost imperative 
that future vessels should have some more adequate 
form of protection against such attack. 


Protection from Fire on Board Ship. 

The risk of fire at sea can never be eliminated so 
long as ships are built of inflammable materials, and 
since at present it is impossible to build ships 
which are absolutely fireproof, this risk must be given 
careful consideration. Even in steel cargo vessels, 
where the construction is as nearly fireproof as possi- 
ble, there is still the risk of fire in the cargo. Need- 
less to say, almost every fire on board ship occurs 
through carelessness. Spontaneous combustion some- 
times occurs with some forms of cargo or with coal, 
but it is not so difficult to fight a fire which is confined 
to a coal bunker or to a special cargo hold, where the 
progress of the fire is apt to be slow, as it is to over- 
come one which sweeps through the passenger accom- 
modations on a vessel or through a deck load of mis- 
cellaneous cargo. 

The number of ways in which fires originate on 
board ship are clearly pointed out in one of the papers 
read at the annual meeting of the Society of Naval 
Architects, and some valuable suggestions are given 
as to the best methods of preventing them. One point 
was brought out in the discussion of the paper by a 
representative of the New York City fire department 
which deserves consideration, and that is that, as a 
rule, steam is not effective for putting out cargo fires 
on board ship; its use frequently results in greater 
damage than the fire itself, due to the excessive heat 
maintained in the hold for a long period of time. It 
was suggested that a better means of fighting such a 
fire is to have a piping system installed whereby water 
can be poured into the holds instead of steam. This, 
as was pointed out by one of the members, theoretically 
should be more effective than the use of steam, since 
the introduction of water, while it does not smother 
the combustion, as does steam, by driving out the 
air, nevertheless takes away the heat at a rapid 
rate, and, at the same time, gradually saturates the 
cargo until the fire is put out. 

A great deal of thought and attention is given to 
the question of fire protection in the design of every 
modern steamship, and the comparative freedom from 
disastrous fires on passenger vessels and the small 
loss of life from this cause are sufficient testimony to 
the good results which are obtained. It must not be 
forgotten, however, that on board ship there is not 
only a large crew continually on watch, so that a fire 
has little chance to gain headway before being discov- 
ered, but also the passengers themselves occupy such 
a large share of the boat that few parts of the vessel, 
except the cargo holds, are not constantly in view of 
someone. This in itself is one of the greatest means 
of protection against the spreading of fire on board 
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ship. The more or less frequent occurrence of fires 
on board vessels while laid up in port and the com- 
parative infrequency of disastrous fires while the ships 
are in commission bear out this statement, and should 
give the traveling public a sense of security from dan- 
ger from this source which they might not have from 
a realization of the fact that vessels are built largely 
of inflammable materials. 


The Gyroscope. 

Of all the purposes for which a gyroscope can be 
used on board ship, the one which has engaged most 
attention is that for the prevention of the rolling of 
ships. Various other devices have been suggested and 
even developed with a great deal of care and thought 
to accomplish this same purpose, but apparently the 
gyroscope in its present stage of development offers 
more advantages for this work than any other device 
which has yet been proposed. The importance of re- 
ducing the rolling of ships may have been overlooked 
by many because the problem has seemed so difficult 
to solve, yet when it is considered that, in reducing or 
preventing the rolling of ships, we immediately add 
greatly to the safety and comfort of passengers at 
sea, as well as prevent the deterioration of certain 
classes of freight, such as live stock, besides provid- 
ing better conditions for gunnery on war vessels, it 
is at once evident that the problem is worthy of a great 
deal of attention. According to the views expressed 
at the annual meeting of the Society of Naval Archi- 
tects, where the subject was fully discussed, a modern 
gyro-steadying plant of the active type is now well 
within the practical limits of space, weight and cost 
suitable for application to steamships. It was stated 
that the weight of such a device for each degree of 
roll-quenching power on a modern battleship would 
be about one-tenth that of the submerged armor dis- 
placed and cost much less. With this type of gyro- 
scope it has been found that a small part of 1 percent 
of the displacement of the ship will perform a very 
substantial service down to the point of practically 
fully extinguishing the rolling. The immense power 
of the gyroscope can readily be seen when it is under- 
stood that every pound in the rotating mass of the 
gyroscope can easily be made to do the work of from 
150 to 200 pounds, and, furthermore, this force can be 
directed in any desired line or plane. Where this re- 
sult can be obtained on such a slight increase in dis- 
placement and where the apparatus takes up only a 
moderate amount of space and the investment required 
is not excessive, it is evident that the gyroscope, as a 
means for preventing the rolling of ships, is bound to 
play an important part in future in the design of cer- 
tain classes of vessels. The adoption of bilge keels 
for decreasing rolling has now become almost univer- 
sal, and yet their effect is slight as compared to the 
effect of a. gyroscope, particularly at small angles of 
heel. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports the following percentages of completion of vessels for 
the United States navy: 


BATTLESHIPS. 

Tons. Knots. Oct. 1. Nov. 1. 
Florida ..:. 20,000 2034 Navy Yard, New York...... 77.4 80.6 
Utah ....... 20,000 2034 New York Shipbuilding Co.. 88.0 89.9 
Arkansas ... 26,000 20% New York Shipbuilding Co.. 47.8 50.1 
Wyoming .. 26,000 20% Wm. Cramp & Sons........ 38.9 43.3 

TORPEDO-BOAT DESTROYERS. 
Drayton .... 742 29% Bath Iron Works..........- 94.4 100.0 
INSTR? Good 742 2914 Newp’t News Shipbuilding Co. 99.0 100.0 
Perkins .... 742 29%4 Fore River Shipbuilding Co.. 97.4 98.1 
Sterrett ..... 742 29'%4 Fore River Shipbuilding Co.. 90.8 92.5 
McCallie 742 2914 New York Shipbuilding Co.. 95.9 96.0 
Burrows .... 742 29%4 New York Shipbuilding Co.. 94.9 95.1 
Warrington.. 742 29% Wm. Cramp & Sons........- 84.7 89.1 
Mayrant .... 742 2914 Wm. Cramp & Sons......... 83.7 86.7 
Monaghan .. 742 2914 Newp’t News Shipbuilding Co. 35.6 46.1 
AVENE aodoo 742 29%4 Bath Iron Works.......-.--- 68.3 76.0 
Walke ..... 742 2914 Fore River Shipbuilding Co.. 57.5 66.5 
Ammen .... 742 291%4 New York Shipbuilding Co.. 72.4 76.5 
Patterson ... 742 29%4 Wm. Cramp & Sons........- 47.8 51.7 
SUBMARINE TORPEDO BOATS. 

SEEM coo000e 00 Newp’t News Shipbuilding Co. 55.9 71.4 
Carpitevceen WnionwlTOneVOnKSaerieeriien 63.0 70.0 
Barracuda Union Iron Works.......... 64.8 71A 
Pickerel .... D0 .00 Ane Ilo COscaccccc900000 61.1 64.3 
Skate ...... o00 00 ANne Morea CO>scoos 900069000 61.1 64.3 
Skipjack .... Sco) 50 Fore River Shipbuilding Co.. 56.3 57.5 
Sturgeon ... S60 | BO Fore River Shipbuilding Co.. 55.4 57.8 
Tuna ....... 000 Newp’t News Shipbuilding Co. 32.4 33.9 
Thrasher ... 000 Wan. Cramp) & Sons..-2 3... - USS 20.2 


ENGINEERING SPECIALTIES. 


Austin Rotary Engine. 

A triple-expansion reversible rotary engine is being placed 
on the market by the Austin Rotary Engine Company, Second 
avenue and Eighth street, Brooklyn, N. Y. Each expansion 
stage of the engine is constructed with a middle section, and 
a half section on each side of it, the size of the middle sec- 
tion being just twice that of the outer sections, and, as the 
middle and outer sections are diametrically opposite, the 
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the engine from ahead to reverse, or in the mid position steam 
is shut off entirely. In a compound or triple-expansion en- 
gine of this type the valves on the several stages of the en- 
gine may be controlled from a single lever. In a triple-expan- 
sion engine the intermediate stage is four times as large as the 
high-pressure, and the low-pressure is six times as large as 
the intermediate; therefore, giving a theoretical expansion 
to twenty-four volumes and an actual expansion of about 


Fic. 1. 


twenty. The best results are obtained through the use of a 
condenser and a 26-inch vacuum. ; 

The construction of the pistons is shown in the line cut. 
There are four pistons in each section which are connected 
through the hub and shaft by means of rods. These bars are 
inserted in sockets in the inner sides of the opposing pistons 
and on each end of each piston is an oscillating face plate, con- 
nected to the piston by a ball joint. A tight joint is main- 
tained between the cylinder walls and the face plate by the 
admission of steam through suitable passages behind the pis- 
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FIG, 2. 


forces are balanced. Steam is controlled by a piston valve on 
top of the engine, and a simple movement of this valve throws 


ton forcing it out against the cylinder wall on the working 
stroke. In ‘Fig. 2 the spaces O and P are filled with steam. 
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On the latter part of the stroke this steam is exhausted. By 
this method it is claimed that the pistons can be readjusted as 
wear occurs. j 

When the engine is turning in the direction shown in Fig. 2, 
steam enters the space B, and, passing into the grooves J and K, 
forces the piston M out from the center of the hub X. At the 
same time steam is entering the port D, but exerts practically 
no power on the piston M, as the pressure on both sides is 
about equal, but the steam entering the port E is practically 
opposed by the entire area of the piston M, and the pressure 
causes this piston to move in the direction of the arrow. When 
the piston L reaches the port C, M passes the port E, the 
steam entering through the port D acts upon the piston M, 
and when it has passed the port E the piston L reaches the 
port D, and the rotation of the hub X is produced by the press- 
ure of the steam on the piston M. During this period the 
piston M is moved by the exhaust side of the cylinder, and 
when it passes the exhaust port F the steam escapes to the 
passages F and to the exhaust port. If the engine is reversed, 
the action of the steam is the same only in a reverse direction. 

The shaft is packed by a special form of packing, which con- 
sists of a spiral spring against which a wrought iron ring rests 
and next a soft rubber packing, on top of which is placed a 
cast iron ring, the whole being placed in annular grooves 
which are provided in each hub concentric to the shaft. The 
soft packing expands against the side of the annular groove, 
packing the groove and so preventing the leakage of steam. 
It is claimed that leakage of steam by the piston is not exces- 
sive and that the steam consumption of the engine is about the 
same as that of a well-designed reciprocating engine of sim- 
ilar power. 9 

A 45-horsepower engine operating at 400 revolutions per 
minute has been in successful operation in a 50-foot launch 
for several months, where its freedom from vibration, its 
durability and excellent maneuvering powers have been re- 
peatedly demonstrated. 


A New Type of Gas Engine. 

A gas engine which combines the two and four-cycle prin- 
ciples in a single motor is being placed on the market by the 
New York Engine Company, 165 Broadway, New York. This 
engine is the invention of John L. Bogert, consulting engineer 
of the above company, who has had a small engine of this 
type in operation for some time at the Fulton Foundry & 


FIG. 1.—VIEW OF FOUR-CYCLE CYLINDERS. 
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Machine Company, Brooklyn, N. Y., where the features of 
the engine were demonstrated. 

The combination of the two and four-cycle cylinders and 
the manner in which they operate can be seen from the sec- 
tional drawing and the photographs. In the experimental 
engine there were six 4-cycle cylinders, 4 inches by 3 inches, 


FIG, 2.—VIEW OF TWO-CYCLE CYLINDERS, 


and two 2-cycle cylinders, 5 inches by 3 inches. The fuel used 
was gasoline (petrol) supplied in the ordinary manner to the 
4-cycle cylinders. The customary intake and exhaust ports are 
arranged in these cylinders and controlled by a cam shaft 
driven from the main shaft by bevel gears. The combustion 
space of the 4-cycle cylinders is connected to the space under- 
neath the pistons of the 2-cycle cylinders by passages which 
are closed by poppet valves. These valves are kept closed by 
the pressure of the air, which is compressed in the 2-cycle 
cylinders and remain closed until the charge is ignited in the 


“ 
' 


FIG. 3.—SECTIONAL VIEW OF ENGINE. 


4-cycle cylinders, when the pressure immediately rises and 
overbalances the pressure of the compressed air on the 2- 
cycle side, raising the valves and admitting a portion of the 
burning gases to the space below the 2-cycle pistons. This 
part of the charge, mingling with the compressed air, carries 
out the working stroke in the 2-cycle cylinder and, on account 
of the excess air, it is claimed that the combustion is com- 
plete. 
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Each 2-cycle cylinder is connected to two of the 4-cycle cyl, 
inders, and the space above the 2-cycle pistons is used for 
compressing air on the upward stroke of the piston. This com- 
pressed air is transferred from the upper to the lower side of 
the piston when the piston reaches the top of its stroke by 
means of ports in the cylinder wall. When the 2-cycle piston 
is at the end of its downward stroke it uncovers a port in the 
wall and admits a fresh charge of air above the piston. 

The temperature of the exhaust gases from this engine is 
very much lower than the temperature of the exhaust from 
an ordinary 4-cycle gas engine, and this, together with the 
ereater expansion and complete combustion of the fuel, it is 
claimed, results in greater fuel economy than can be obtained 
with engines operating on the ordinary cycle. The action of 
the engine is somewhat like that of a Diesel engine, except 
that the high pressures and high temperatures and the conse- 
quent difficulties attending the upkeep of the engine under 
these conditions are eliminated. The engine can be operated 
on either gasoline (petrol), heavy oils or producer gas, and it 
is particularly adapted for marine work. 


High-Speed Radial Drill. 

George Swift & Sons, Halifax, have on the market a type of 
high-speed radial drilling, tapping and studding machine with 
gear box drive and geared feeds which has been designed to 
meet the demand for a rigid machine to stand up under the 
severest duty, and to deal with high-speed drills at their 
greatest speeds and feeds and be easy in manipulation in all 
movements. 

The arm is raised and lowered by power through gearing on 
The saddle is moved along the arm by 
The spindle is fitted with ball 


top of the column. 
of a rack and pinion. 


means 


thrust washers at both ends, and provided with hand and 
power feeds, a quick advance and return and a reverse motion 
for tapping. The spindle is balanced by a spring instead of a 
The reversing motion is carried at the back 
of the saddle by a double clutch, controlled by a lever in 
front of the saddle, givirig complete control for the spindle 
without interfering with any other part of the machine. There 
are sixteen changes of speed which are controlled by three 
No friction clutches are used, and all of the speeds 
are positive. This machine can be driven direct from the main 
line shaft, dispensing with countershafting, and is furnished 
in sizes from 4 feet 6 inches, which has five changes of feed, 
to 6 feet and 7 feet 6-inch machines, which have nine changes 


counterweight. 


levers. 


of feed. 


Starrett Micrometer Depth Gage. 


This gage is designed for measuring the depth of grooves, 
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holes or irregular parts. It has a %-inch movement of the 
screw reading in thousandths, and with two %-inch and one 
t-inch standard collars to slip off or on the spindle 2%-inch 
readings in thousandths can be obtained. The split nut is 
covered and protected by a patent graduated sleeve, which 
not only protects the nut from dirt but provides a quick and 


accurate way of taking up wear and adjusting the micrometer 
to insure correct reading. The sleeve being held by a stiff 
friction may be rotated by a spanner, so that the zero lines 
will coincide for correct reading. The head is about 3/10 
inch thick. This and the point of the measuring rod are hard- 
ened. This tool is manufactured by the L. S. Starrett Com- 
pany, Athol, Mass. 


The Goodby Expansion Joint. 
The illustration shows a sectional view of an expansion 
joint manufactured by Goodby’s Limited, 24 Great Tower 
street, London, E. C. This joint acts as a union and is suit- 


able for all pressures of superheated and ordinary steam as 
well as for hot-water piping. There are no packed glands, 
and it is claimed to be very sensitive, due to the small area of 
rubbing surface. This also makes it adapted to light steel pip- 
ing. The conical rings of the Goodby joint are claimed to give 
exceptional strength and durability. 


Flexible Covering for Ferry Racks. 

Ferry racks are peculiar structures which differ from all 
others. The converging walls of the rack are necessarily made 
of wooden piles, connected together by cords, to produce a 
structure strong and firm enough to resist the impact of the 
boats, and, at the same time, having a resilient character, so 
as to yield sufficiently to such impact. It has been shown on 
various ferry properties that the timber of this nature, when 
it has been protected by a covering from the rain, sun*and 
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snow, has universally given an increase in life of double that 
unprotected and exposed to the weather; and to provide such 
protection a unique form of a flexible covering for ferry racks 
has been designed and patented by F. W. Bacon, Englewood, 
N. J. 

This sectional covering is peculiarly arranged and supported, 
so that it will not interfere with the varying and irregular 
movement of the rack, nor will it be displaced, crushed or 
damaged due to the extreme flexible nature of its design. It 
consists of a series of frames, 12 feet in width, covered with a 
suitable water shedding material. The frames are supported 
by flexible hangers, fastened by means of an eye-bolt to a cord 
run on the beveled top of the front row of piles. The frames 
adjacent to their upper edges rest upon this cord to which they 


are thus connected. A similar cord is run on the back of the 
lowest row of piles to be covered, upon which the lower end 


of the frames rest. There is thus produced a sectional pro- 
tection curtain, so supported that it is free to move in full 
relation to the piles. The length of the cover varies accord- 
ing to the individual rack, number of rows of piles, etc. It is 
entirely applicable to any form or design where rigid con- 
struction is not practicable. The top of the rack is protected 
by a sectional covering held in position by a cleat against the 
facing planks. The entire covering can be removed or replaced 
on the rack ina very short time when found necessary during 
a period of repairs. 

Ferry racks represent a large investment, with a high main- 
tenance cost that is increasing annually in proportion to the 
increased cost of labor and materials, and experience with 
this flexible covering at the West 130th street rack of the 
Riverside and Fort Lee Ferry Company, New York, has shown 
that by its use the maintenance cost can be greatly minimized. 


Obituary. 


Louis C. Tayior, secretary of the Durable Wire Rope Com- 
pany, Boston, Mass., died Thursday, October 27, roto. 


Correction. 

In the article “Some Data on Paddle-Wheel Steamers” on 
page 445 of our November issue, mention is made of the 
steamers Middlesex and Maryland in a manner that is some- 
what misleading, giving the impression that these boats are 
of the Mississippi River type since they are called “Southern 
River and Harbor Steamers.” As a matter of fact, these 
vessels ply on the comparatively deep and often rough waters 
of the Chesapeake Bay and its numerous tributaries. The 
Middlesex is owned by the Maryland, Delaware & Virginia 
Railroad Company, and the Maryland by the Baltimore, 
Chesapeake & Atlantic Railway Company, two affiliated com- 
panies owning and operating about forty steamers. 
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TECHNICAL PUBLICATIONS. 


Heat Engines. By John R. Allen and Joseph A. Bursley. 
Size, 6 by 9 inches. Pages, 288. IlJustrations, 157. New 
York, 1910: McGraw-Hill Book Company. Price, $3 net. 

As this book is intended as an elementary text-book, the 
subjects, which include steam and gas engines, steam turbines 
and their auxiliaries, are all treated in as simple and ele- 
mentary a manner as possible. The higher mathematics are 
avoided almost entirely except in a single chapter on elemen- 
tary thermodynamics. Compared with many text-books on 
heat engines, perhaps this one will seem unduly brief, but it 
should be remembered that it is intended to be used in con- 
nection with class work for the instruction of students in 
these subjects, and that all the matter included in the book is 
simply the basis of the work which is to be amplified in the 
class room. A great deal of material, however, has been con- 
densed into a small space, and by the use of timely illustrations 
the text is made exceedingly clear and useful. In each division 
of the text, problems have been worked out in detail to show 

the application of the subject matter which is treated, and a 

large number of problems have been introduced for class-room 

work. The design of engines has not been considered, as 
it was felt that that subject did not properly come within the 
scope of this work. 


By Charles T. Porter. Size, 


Engineering Reminiscences. 4 
New York, 1908: 


6 by 9 inches. Numerous illustrations. 
John Wiley & Sons. Price, $3 net. 

Owing to the recent death of the author of this book the 
attention of many engineers, particularly of the older men of 
the present generation, will be turned toward this record of 
Mr. Porter’s engineering work. The book is essentially an 
autobiography, in so far as it concerns the professional side 
of the author's life. It is written in a particularly pleasing 
style, and touches on many important events in the engineer- 
ing world during the last half century. 

Mr. Porter was born in Auburn, N. Y., and graduated at 
Hamilton College, and was soon after admitted to the bar. 
He practiced law in Rochester, N. Y., and New York City 
for six or seven years, but soon had his attention turned to 
mechanics by some of his clients who were bringing forward 
various mechanical inventions. His first successful venture 
in the mechanical field was the design of a stone-dressing 
machine, which had been brought to his attention by a client. 
This machine was run at very high speed, and laid the founda- 
tion of Mr. Porter’s ideas which subsequently were developed 
in the high-speed engine for which he is famed. Mr. Porter’s 
next invention was a weighted governor, which proved a great 
success. This governor was used in a great many installa- 
tions, but Mr. Porter had considerable difficulty in intro- 
ducing it in the marine field. He designed a special marine 
type of governor which was first installed on the first North 
German Lloyd liner New York. Its successful Operation on 
this vessel led to its general use on simple marine engines. 

Soon after the development of the governor, Mr. Porter 
became acquainted with Mr. J. F. Allen, who had in mind a 
new type of valve gear operating a double-ported valve giving 
large opening and small lap. Mr. Porter was very much im- 
pressed with this design, and, together with Mr. Allen, worked 
out the design of a high-speed engine. In connection with this 
engine, Mr. C. B. Richards invented his well-known indicator, 
for which Mr. Porter purchased the patents. Space does not 
permit of going into the history of the development of the 
high-speed engine, nor, in fact, is it necessary, as it is well 
known to most engineers. 

During the last few years of his life Mr. Porter was en- 
gaged in consulting engineering work, and in 1909 he was 
awarded the John Fritz medal by the American Society of 
Mechanical Engineers, of which he was an honorary member. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
ID), C; 


968,927. MEANS FOR PREVENTING THE ROLLING OF SHIPS. 
HERMANN FRAHM, OF HAMBURG, GERMANY. 

Claim 1.—Apparatus for damping the rolling motion of ships having 
within the ship, a vertical chamber at each side of the ship, said 


chambers being widened upwardly and connections from the bottom 
end of each of said chambers to the sea water, said chambers and con- 
nections being so diminished that the periodic oscillations of water in 
and out of said vertical chambers are substantially equal to the natural 


period of oscillations of the ship. Four claims. 


969,171. UNIVERSAL DREDGING MACHINE. THOMAS FF. 
LONNEY, OF BROOKLYN, N. Y., ASSIGNOR TO GEORGE UP- 
INGTON, OF BROOKLYN, N. Y. 

Claim 2.—A float, a derrick carried thereby, a pair of trusses pivoted 
to said derrick, each being adapted to be moved with or independently of 
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its companion, trusses hinged to the lower portions of said swinging 
trusses and converging to form a toe, and an endless chain of buckets 
mounted to travel around the aforesaid frame work, whereby upon 
swinging one or both of said swinging trusses the toe of said frame 
work may be raised or lowered to excavate at different depths. Thirty- 
five claims. 


969,628. FASTENING FOR LIFE-BOAT COVERS.” CHARLES 
F. HUDGINS, OF NORFOLK, VA., ASSIGNOR OF ONE-HALF TO 
FRANK M. PHILLIPS, OF WASHINGTON, D. C. 

Claim.—The combination with a life boat and a removable canvas cover 
therefor, of a plurality of securing devices depending from the side of 
said cover, each securing device embodying a base plate having an eye 
at its upper end, a tongue pivoted at the lower end thereof, a loop 
pivoted to the plate intermediate said eye and tongue and adapted when 
swung down over the tongue to hold the tongue in locked position, and 
a lanyard connected with the loops, whereby the loops may be simul- 
taneously raised and the tongue permitted to fall by gravity. One claim. 

970,210. SUBMARINE TORPEDO BOAT. ALVARADO M. FUL- 
LER, OF TOPEKA, KANSAS. 

Claim 1.—The combination with a buoyant tube or shell, of a torpedo 


carried thereby and forming a bow therefor, and means thrown into 
action on the expulsion of the torpedo to form a temporary bow for the 
said tube or shell. Sixty-four claims. 


British patents compiled by G. E. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 21 Southampton building, W. C., London. 


6,349. BRAKE MECHANISM FOR CAPSTANS, WINDLASSES, 
ETC. CLARKE, CHAPMAN & CO., LTD., AND W. D. COOKSON, 
GATESHEAD-ON-TYNE. 

By this invention the straps of the eccentrics that move the ends of the 
brake band relatively to each other are connected to the ends of the 
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simultaneously applied or released by a partial rotation, 
arangement the eccentric straps embrace a common eccentric. [ 
carries a trunnion nut through which works a screw mounted in bear- 
ings and actuated by bevel gear from a hand wheel. 


In another 
The lever 


14,627. CONSTRUCTION OF BOATS AND SHIPS. W. H. 
FAUBER, NANTERRE, FRANCE. ; ; 

Relates to improvements in boats such as described in the inventors’ 
specification No. 20,281—1908. According to the present invention, the 
auxiliary steps are arranged to run from the keel-line diagonally across 
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the hydroplane members; they commence at the side of the vessel and 
cross the bottom surface diagonally and rearwardly towards the keel. 
When these boats run at a high speed, only the rear portion of the - 
hydroplane surfaces proper are in contact with the water, so that at each 
step between two hydroplane members an air-pocket is formed. Owing 
to the diagonal arrangement of the auxiliary steps, the air contained in 
this pocket passes along the diagonal channels and is spread in a thin 
film over the surface of the hydroplane member. 


20,586. SYSTEMS OF PROPULSION. J. N. BAILEY, STRET- 
FORD, LANCS. 

Relates to means for braking the turbine rotor. In one form, an 
oscillating lever, by means of solenoid, steam is shut off by one valve 
and another valve is moved to admit water to brake-turbine disc, the 
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rotation of which is thus slowed down with the shaft of the main tur- 
bine, to which it is keyed. When not in use for braking, the disc 
rotates in vacuo and offers no resistance. Other forms of brake are 
described. 


23,790 AND 28,976. STEERING VESSELS. M. G. HARRISON, 
NORTON-ON-TEES, DURHAM. 

This invention relates to an indicator fixed to the stanchion for the 
ship’s awning in the center of the fore part of the bridge deck rail, and 
comprises a vertical arm pivoted in a frame. This frame is secured to 
the stanchion and carries at its extremities adjustable pulleys geared by 
cords to pulleys at the lower end of the arm. These cords are carried 
suitably to a drum on the steering wheel spindle, so that one cord or 
the other is pulled by the rotation of the wheel to move the arm from 
its mid position towards starboard or port. 


27,736. MOTOR BOATS. A. P. MACLAREN, F. L. MACLAREN 
AND H. B. MACLAREN, DUMBARTON. 


The invention comprises a novel combination of a producer, internal 
combustion engine and reversing or folding propellers. 


29,321. LOADING SHIPS BY CABLE-WAY CONVEYOR. H. O. 
ADAM, DRESDEN, GERMANY. —.. pee : 

Relates chiefly to devices for preventing winding of the slings upon 
the transporting cable. The slings are placed on sleeves (open at 
bottom so that slings may pass under them) loaded and pushed off on to 
the cable. Each pulley ee a guiding horn, which compels the sling to 
pass on the free side of the pulley so that it cannot twine about the 
cable; or the pulley may be arranged angularly. The loads are dis- 
charged by destroying the slings. ‘ 
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Metropolitan injectors are the subject of an illustrated 
catalogue published by the Hayden & Derby Manufacturing 
Company, 85 Liberty street, New York. This is a valuable 
booklet, and should be in the hands of every user of injectors 


“Fire Protection” is the title of a 224-page catalogue issued 
by S. F. Hayward & Company, 39 Park Place, New York City. 
As is truly stated in the catalogue, this company sells “any- 
thing and everything for fire protection.” Among the supplies 
illustrated are chemical fire extinguishers of many types, fire 
engines, hose and hose carts, Monitor and other nozzles, lan- 
terns, bells and smoke and ammonia helmets. The Glazier 
Universal Nozzle, which will be sent on trial, is especially 
designed for marine use. This is a flexible nozzle for station- 
ary pipe or hose connection. It can be turned in any direction, 
and will remain in position without attendance. 


“New Starrett Tools” is the title of a supplement which has 
just been issued to catalogue No. 18-L, published by the L. S. 
Starrett Company, Athol, Mass. A number of these tools have 
been the subject of individual leaflets which have been issued 
within the past few months. The protractors and sets, how- 
ever, on pages 2 to 7 are entirely new, and have not been 
hitherto illustrated. Among other tools described and illus- 
trated in this catalogue are inside gages, wire and thickness 
gages, universal bevel protractors, tool makers’ buttons with 
screws and washers for jib work, quick-adjusting micrometers, 
calipers, carpenters’ scratch gages, folding steel rules, etc. 


The flexible metallic tubing, made by the Schoen-Jackson 
Company, Media, Pa., is described in a catalogue published by 
this company. “The importance of a flexible metallic hose as 
a substitute for rubber has been a long-felt want in this 
country, for use where a flexible medium is required and 
where rubber hose quickly disintegrates or cannot be made to 
withstand certain required conditions. It is a well-known fact, 
and admitted even by manufacturers of rubber hose, that there 
are many uses for a flexible metallic hose to which rubber is 
not well adapted, owing to the component parts all being com- 
posed of vegetable matter, which naturally is affected by tem- 
perature, by oils and various chemicals which do not affect 
metal. While our flexible metallic hose is suited to all ordi- 
nary uses where rubber hose is applied, it is especially valuable 
for use where rubber hose quickly fails.” 


Valves of many types, oil pumps, sight-feed oilers, injec- 
tors, and many other marine steam auxiliaries are described in 
illustrated circulars published by the William Powell Company, 
Cincinnati, Ohio. For this company’s “Cyclone” blow-off 
valve the claim is made that its construction is so simple that 
it enables the engineer to adjust the valve at any time with an 
ordinary monkey wrench, a great convenience when it needs 
repacking. The disc and seat bearing are constructed with 
such a large angle that it is impossible for any sediment or 
scale to lodge between them, either while blowing off or clos- 
ing the disc, so that they are not worn out after a few months 
of use. Every valve is tested to 250 pounds hydraulic pressure. 
The William Powell Company’s improved screw-feed grease 
cup is especially designed for marine engines, and where it is 
desired to force the grease some distance, as in air compres- 
sors, ice machines, etc. It is said to be particularly desirable 
for intermittent or positive feed. 


Consolidated pop safety valves are described in a hand- 
some cloth-bound volume of 78 pages, published by the Con- 
solidated Safety Valve Company, 85 Liberty street, New York 
City. “The Consolidated Safety Valve Company has within 
the last two years inaugurated two exceedingly important 
movements in the safety-valve practice of this country—move- 
ments which are causing universal modifications of design, 
and, for the first time in the history of engineering, are 
putting the methods of safety-valve rating and specifications 
upon a sound basis. This has, of course, required exhaustive 
testing and research, in conducting which this company has 
spared no expense, deliberately adopting the policy of giving 
the results freely to the engineering public. This policy has 
obtained for the company in this work the co-operation of rail- 
roads, of stationary and marine interest, and of eminent engi- 
neers, adding much to the broad application and value of the 
results obtained. The movements referred to are: First, for 
the rating and specifying of safety valves according to their 
actual relieving capacities; and, second, for increasing their 
efficiency by modifications in design, which make possible the 
oh aining of larger capacities and a cleaner, more positive 
action. 
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Drilling, boring and tapping machinery is the subject of an 
illustrated catalogue published by Baker Bros., Toledo, Ohio. 
The statement is made that the machines described in this 
catalogue have a much larger field of usefulness than has been 
recognized in the past, and that they are unexcelled as chuck- 
ing machines for drilling, boring, reaming and counter boring. 
For general machine shop use they are stated to be especially 
valuable for rapid production of accurate duplicate work, such 
as general chucking work, boring small engine cylinders, 
boring and turning collars, sleeves, hubs, bosses, gears, pump 
valves, connecting rods, locomotive valve gears, and a large 
amount of similar work for which they are suited because of 
their power, durability, convenience and accuracy of alinement. 


“On Land and Sea” is the title of a booklet published by 
the “Diamond” Power Specialty Company, 234 Fort street, 
West, Detroit, Mich. This booklet describes the “Diamond” 
steam flue blower and improved turret attachment, explaining 
the construction and uses, with testimonials substantiating the 
claims. “You know that you cannot utilize any steam-gen- 
erating boiler economically unless you keep the flues or smoke 
passages free of soot. Fire makes soot, and soot being a non- 
conductor means loss of heat radiation, power, time and 
money, so the proper thing to do is to clean out the soot as 
soon as it begins to collect, and to accomplish this purpose the 
‘Diamond’ steam flue blower was devised. The only method 
prior to the invention of the ‘Diamond’ steam flue blower was 
a metal nozzle connected to the steam supply with a rubber or 
flexible hose. The operator was called upon to open the front 
doors of his boiler and insert this nozzle in each tube in suc- 
cession until he had blown through every tube the boiler con- 
tained, in an effort to remove this soot, and all the time was 
endeavoring to work against one of the fundamental laws of 


nature, namely, trying to blow a light substance against a 
draft.” 


Franklin tandem gasoline engine-driven air compressors, 
made by the Chicago Pneumatic Tool Company, Fisher build- 
ing, Chicago, Ill., are described in circulars this company is 
issuing. “An efficient air compressor, running at a high speed, 
will yield a much greater output of compressed air than is 
given by a slower running, less efficient compressor of equal 
weight and size. The increase in actual volume of compressed 
‘air delivered by the compressor here described is from 60 to 
g0 percent greater than is delivered by those of ordinary types 
with equal cylinder volume. Air compressors, as ordinarily 
constructed, are limited to moderate running speeds. This is 
chiefly due to three features of construction: unsuitable air 
valves, restricted air passages and inadequate water-jacketing. 
By giving special attention to these features we have de- 
veloped an air cylinder which will permit a much higher speed 
than can be attained when using less carefully constructed 
cylinders. We have also been able to effect a considerable in- 
crease in efficiency, and to eliminate the objectionable noise 
which is usually present even in compressors running at mod- 
erate speeds. The advantages of any high-speed compressor 
are, briefly: Reduced first cost, decreased floor space and less 
expensive foundation. Our high-speed compressor has the 
further advantages of high efficiency, quiet operation and 
economical maintenance.” 


A marine type of boiler feeder or pressure pump is de- 
scribed in a catalogue issued by Dean Bros. Steam Pump 
Works, Indianapolis, Ind. “Several years ago this company 
was called upon to build twelve steam-driven boiler feeders 
for salt water marine service. It was specified that they 
should have a certain capacity, be of the highest-grade work- 
manship and material, and in particular be free from certain 
faults in design which existed in the best pumps then on the 
market. /These faults caused more or less trouble during long 
periods of continuous operation. In other words, we were to 
supply pumping machinery for this service which would be 
better than the best, and when once started would continue in 
operation without stopping from any cause within the pumps 
until the end of the voyage, whether of two weeks or two 
months. As a result we designed and furnished the Atlantic 
type pump which is described in this circular. It has filled the 
requirements in every particular. With certain modifications 
this type has proved itself especially suitable for power plants 
where high-grade machinery only is desired. Its capacity for 
hard, continuous service fits it particularly for duty where 
there must be no shut-downs. ‘It is intended for working 
pressures up to 250 pounds gage, and for operation with either 
saturated or superheated steam. Both for marine and land 
work our Atlantic type pumps have proved themselves without 
a peer. These pumps are built with either compound or non- 
compound steam ends. Either in single units or in” pairs. 
With or without special connecting pipes and fittings.” 
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This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. i 

The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. ; d 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other 4 of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. . 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
inches long, convenient to handle or to carry in the pocket. 


Price, each, $3.50 Catalogue 18-L Free. 
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These rules, as published by the several Societies are 
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In order to have them in convenient form so that any 
subject may be looked up with the least waste of time, there 
has been published a complete digest of said Societies’ Rules 
in book form. 


There are 160 printed pages, printed only on right hand 
pages. The left hand pages are left blank for purposes of 
interlining, additions, or changes in the Rules, or for any 
notes which the user of the book may wish to make. There 
is a complete index. 
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bound with flexible cloth cover, so that it can be folded up 
and put into the pocket. 
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Superheated steam is the subject of the fifth edition of 
Foster Superheaters, published by the Power Specialty Com- 
pany, 111 Broadway, New York. ‘The statement is made that 
those features of the Foster superheater which distinguish 
its construction from all other types are the result of actual 
experience in designing and building superheaters, and that 
they are also checked by careful research into the designs and 
records of the performance of superheaters for the past fifty 
years. t 

A fire extinguisher, especially designed for marine use, has 
been placed on the market by the Syracuse Chemical Fire Ex- 
tinguisher Company, Syracuse, N. Y. In a catalogue which 
the company issues the statement is made that these ex- 
tinguishers are made under a principle which is entirely dif- 
ferent from any others; that the patentee of the Syracuse ex- 
tinguisher was for many years engaged in the insurance busi- 
ness, so that his experience acquainted him with the defects of 
many extinguishers now on the market, and the demand for 
an extinguisher that could be depended upon to operate every 
time by simply turning bottom up. 


Flexible transmission is the subject of bulletin No. 22, 
published by the Coates Clipper Manufacturing Company, 
Worcester, Mass. “Coates’ unit link flexible shaft is made on 
the square spheroid principle. A mongrel square drive is the 
strongest drive known. The squared drive at one end fits in 
its corresponding socket at the other end, and is so shaped 
that a universal joint is obtained. A groove is cut at the edge 
of each socket, and after the square is inserted a spring split 
ring is inserted, which retains the units and keeps them from 
pulling apart. To remove a unit a sharp tool or tang of a file 
is inserted under the ring at the slot, and the retainer is re- 
moved instantly. This does away with all rivets of pins and 
allows the greatest amount of flexibility and efficiency.” 


The Bergesen steering engine is described and illustrated 
in a folder issued by the Bergesen Manufacturing Company, 
74 Broadway, New York City. “The Bergesen steering engine 
has a slow-moving piston in a quadrant or are-shaped cylinder; 
this piston can be worked by steam, water, air or gas pressure, 
and its movement is controlled by a new and specially de- 
signed valve that is durable and self-adjusting, with a small 
amount of friction. The valve can be worked by lever or 
wheel from the bridge or pilot house, or from any other suit- 
able place on the boat or ship. The cross-head of this engine 
is preferably connected to a similar cross-head on the rudder 
stock, motion of the engine being transmitted through suitable 
connecting rods, doing away with rope or chain connections. 
The engine can also be fitted with a tiller connected direct 
to a tiller on the rudder head; or tillers and quadrant of suit- 
able dimensions on the engine and rudder head can be con- 
nected, and worked by rope or chain. The Bergensen Manu- 
facturing Company builds these machines to suit any position 
or location on the boat or ship; as, for instance, on the bulk- 
head up under the deck, on the deck, straddling boiler in tug- 
boats and yachts, under a bunk in the deckhouse, directly on 
the rudder head, or in other positions. The engine works 
without a sound, making it desirable for passenger steamers, 
yachts and torpedo boats. For short and quick work it has no 
equal. It has no centers or dead-points.”’ 


The Gunnell Holder-On—Manitowoc Dry Dock Company, 
Manitowoc, Wis., writes us: “In view of the fact that there 
has been a decided demand for an improved air holder-on, we 
have placed this new tool on the market. It has been tried for 
some time and found to have features which give it a decided 
advantage over the old-style single-piston holder-on. It will 
be seen by the accompanying cut that this device consists of 
the regular air piston, having mounted on it a rider piston. In 
the process of riveting with a pneumatic hammer, this tool is 
used in the usual way, but for each blow struck by the pneu- 
matic hammer, there is a corresponding reaction by the rider 
piston. It will easily be seen, and has been proven by experi- 
ence, that this reactive blow lays up the head of the rivet and 
produces a much tighter rivet than the old-style holder-on. 
The action is practically that of a hammer on each end of the 
rivet. In all kinds of structural steel work in’ which holes are 
reamed out or pinned, the holes often are not perpendicular 
to the surface of the metal. The rivet thus inserted diagonally 
bears only on one edge of the head, and the action of the 
holder-on simply holds the rivet in this position while it is 
being driven. The Gunnell holder-on with this reaction piston 
lays down the head of the rivet just as the pneumatic hammer 
does the point on the other side of the work. In boiler work 
this holder-on practically calks the head of each rivet. This 
holder-on requires the same amount of air to operate it as the 
solid type, and has a decided advantage so far as the quality 
of the work is concerned.” 
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The Welin Davit & Lane & De Groot Company, Con., | 
17 Battery Place, New York, write us: “We are pleased to 
inform you that during the month of November we booked 
orders for forty-eight lifeboats, the majority of them being 
24 feet in length and upward, and also for a number of rafts, 
life-preservers, several launches and power dories. We have 
also recently booked several new orders for equipment of 
Welin quadrant dayits, and would mention the new auxiliary 
steam yacht Aloha, building for Commodore Arthur Curtis 
James, of the New York Yacht Club, at the yard of the Fore 
River Shipbuilding Company; the new fine passenger steamer 
Alabama, building for the Goodrich Line, at the Manitowoc 
Dry Dock Company’s yard; the new passenger and freight 
steamer for the American Hawaiian Steamship Company, 
building at the Maryland Steel Company’s works, and the 
ocean-going tug, building at the Staten Island Shipbuilding 
Company’s yard, for the Delaware, Lackawanna & Western 
Railroad Company.” 


Marine electric heating and cooking are described in a 
bulletin published by the General Electric Company, Schenec- 
tady, N. Y. “The great advantages of electricity in the way of 
simplicity, safety and flexibility have led to its almost universal 
adoption as a means of illumination on shipboard, so that 
to-day even the smallest tugboat has its own electric plant; 
but shipowners and builders, have not as yet fully appreciated 
its equal superiority as a producer of power and heat. On 
land the use of the electric motor for power purposes is now as 
general as electric lighting, and the last few years have seen 
the beginning of a widespread movement to adopt electricity 
for heating and cooking as well. Recognizing the vast possi- 
bilities in this new application of electricity, the General 
Electric Company has developed a variety of special devices 
which have already won such favor that it seems certain they 
will be as commonly used as the incandescent lamp. As this 
company has been closely identified from the first with the in- 
troduction and growth of electric lighting on shipboard, and 
has constantly recommended electric power for ship auxiliaries, 
it now desires to call attention to the very special advantages 
of electric heating and cooking devices on board ship. A ship’s 
lighting plant, usually of more than ample capacity for its 
intermittent load, offers at once an available source of supply, 
which, utilized for cooking in the galley or heating in the 
staterooms, would provide numerous real and profitable con- 
veniences with small increase in cost.” 


Mechanical rubber goods for marine purposes are de- 
scribed in a catalogue of 164 pages issued by the Boston Belt- 
ing Company, 256 Devonshire street, Boston. This is a hand- 
some volume, profusely illustrated in many colors, and de- 
scribes and illustrates rubber belting, gaskets, pneumatic and 
other hose, packings of every description, pump valves and a 
vast number of other mechanical rubber specialties. A free 
copy of this useful catalogue will be sent to any of our readers 
who will mention INTERNATIONAL MARINE ENGINEERING. 


Fire department supplies, driving apparatus and submarine 
armor are described and illustrated in a catalogue published 
by Andrew J. Morse & ‘Son, Inc., 221 High street, Boston. 
Regarding the Morse Monitor Nozzle the catalogue states that 
it is the pioneer of all Monitor nozzles. The chamber ro- 
tates completely on the base, and hence any desired spot can 
be reached, and once a stream is directed it will not deviate 
and the Monitor requires no further attention. This is a fea- 
ture of great value in all fire protection, as a large number of 
streams can be attended to by one man and left directed 
wherever needed. This catalogue also states that since 1872 
A. J. Morse & Son have continuously supplied the United 
States navy with diving apparatus. 


The H. & B. steam dryer for all types of marine, stationary 
and locomotive boilers is described in a catalogue published by 
Ed. C. Garratt & Company, 102 South Clinton street, Chicago, 
Ill. “The question of dryer steam for use in steam engines 
is one that has received much attention from engineers, opera- 
tors and builders for many years. They all realize that for the 
development of the highest efficiency of the steam engine, 
means for eliminating the moisture from the steam must be 
employed. We find that in many boilers, both stationary and 
marine, are installed, at considerable expense, so-called dry 
pipes, baffle plates, separators, etc., which to a certain extent 
prevent water going over with the steam, but in no case 
actually preventing priming; some of these even go so far as 
to retard the flow of steam and cause it to be wire-drawn, 
which greatly reduces the efficiency of the boiler and engine. 
The H. & B. steam dryer will supply dry steam without the use 
of any of these various contrivances, and is highly endorsed 
by all who are using them. It causes the water which is drawn 
up mechanically by the current of steam to gravitate before 
reaching the steam pipe, allowing only dry steam to leave the 
boiler.” 
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We have sold hundreds of these small, compact sets to the United 
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of air per minute. 
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Cranes are described in a handsomely printed and illus- 
trated cloth-bound volume of 262 pages published by the 
Brown Hoisting Machinery Company, Cleveland, Ohio. In 
this book are shown merely this concern’s standard designs, 
but the company covers the crane field fully, and is prepared 
to submit designs and prices on any changes from its standards 
or on special cranes designed for any particular work. 


The boat oars of every description made by the New York 
Boat Oar Company, 69 West street, New York City, are de- 
scribed in an illustrated catalogue this company has issued. 
Among the various kinds of oars illustrated are ash sculls 
and oars, copper-tipped ash sculls, spruce sculls, spruce and ash 
sculls, spoon sculls and spooin oars, canoe paddles of various 
types, etc. In addition to this handspikes, capstan bars, mast 
hoops, etc., are illustrated. 


“Real Ventilation” is the title of a booklet just issued by 
the B. F. Sturtevant Company, Hyde Park, Mass. “The 
Sturtevant ready-to-run ventilating set was designed to meet 
the requirement of the United States Government for an appa- 
ratus to positively ventilate battleships. It consists of a multi- 
vane ventilating fan, mounted on the shaft of an electric 
motor, which obtains its power by means of an ordinary elec- 
tric cord and plug screwed into any convenient electric light 
socket. The multi-vane fan is the latest and most efficient type 
of fan. It is made up of narrow-spooned blades, which give a 
much greater volume of air than a fan of any other type of 
construction and the same diameter.” 


A new and greatly enlarged edition of “Feed Water Fil- 
tration” is being distributed gratis by James Beggs & Com- 
pany, 109 Liberty street, New York. This book explains how 
oil, dirt, etc., get into feed water, what damage they do within 
the boilers, and how to remove such impurities before this can 
occur. It tells how water of condensation and returns from 
heating systems may safely be used to cut down the coal and 
water bills, and it explains the advantages and disadvantages 
of various methods of filtration. Numerous instances are 
cited where filtration through terry cloth, at the last point in 
the line before water enters the boilers, has proven successful 
after other methods have failed. The Blackburn Smith feed- 
water filter and grease extractor is described in detail. Engi- 
neers will find this book well worth writing for. 
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Row locks of every description are illustrated in a pam- 
phlet published by the New York Boat Oar Company, 69 West 
street, New York. Special designs are made by this company 
for every purpose. 

The general pump catalogue, published by the Goulds 
Manufacturing Company, Seneca Falls, N. Y., is a handsome 
and very completely illustrated catalogue of 332 pages with 
flexible cloth covers. In spite of the size of this catalogue the 
statement is made that it lists only a small part of the power 
pumps that the company builds for heavy service. Every user 
of pumps should send for a free copy of this catalogue, men- 
tioning INTERNATIONAL MARINE ENGINEERING. 

Steam steering engines, tiller steering gears, electric steer- 
ing gears, hoisting engines, distillers, evaporators, condensers, 
etc., are described in a 116-page catalogue published by Wil- 
liamson Bros. Company, Philadelphia, Pa. The catalogue 
states that the fact that Williamson products have been giving 
complete satisfaction for many years to users all over the 
world shows that their standard is high. Regarding the com- 
pany’s hoisting and steering engines the manufacturer can 
refer prospective customers to many of the largest concerns in 
the country, some of which have as high as fifty Williamson 
engines in use. The Williamson Bros. Company has made a 
specialty of steering engines for twenty years. “The best proof 
that they have withstood all tests is the fact that certain ship- 
builders and owners who have used them continue to re- 
order year after year.” 

“Revolution in the Wrench” is the title of a circular pub- 
lished by Rogers, Prinz & Company, Warren, Pa. “It is the 
wedge principle that makes the Arpeco wrench—a principle so 
simple, reasonable and powerful when applied to wrenches 
that you laugh that no one ever saw it before. There are only 
three parts to the Arpeco wrench—the main handle bar, the 
shank or lower jaw and the yoke or sleeve. Three powerful 
and unbreakable parts. You raise or lower the yoke or 
sleeve by the thumb of the hand which holds the tool, and 
instantaneously you get the grip of a shark. And the more 
you wrench, through its wedge construction, the stronger the 
grip of the Arpeco wrench. There are no springs, no ratchets, 
no thumb screws, no long-drawn-out measuring of the wrench 
to the bolt or pipe. The adjustment is instant, and the release 
just as instant.” 
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“Why Bill Got His” is the title of a cleveriy-written story, 
illustrated by a lot of clever sketches, published by the Coes 
Wrench Company, 21 Murray street, New York. This is not 
a catalogue. A free copy of this booklet will be sent to any 
of our readers who will mention INTERNATIONAL MARINE 
ENGINEERING. 

Air compressors, made by the Union Steam Pump Com- 
pany, Battle Creek, Mich., are described in a 72-page catalogue 
this company has just issued. In this catalogue is shown a 
complete line of the various types and sizes in ordinary use 
for operating pneumatic tools, pumps, engines, hoists, for 
sand-blast works, and for all the numerous uses to which 
compressed air is applied in shipyards, boiler shops, foundries, 
etc. 

A restarting injector, designed for marine and stationary 
boilers, is described in a vest-pocket catalogue published by 
William Sellers & Company, Inc., Philadelphia, Pa. The sizes 
and proportions of these injectors are said to be accurately 
maintained by having the parts made to a perfect system of 
gages, so that duplicate parts, which will fit perfectly and give 
exactly the same results as the original, can always be ob- 
tained from the manufacturers. 

Condensing machinery is described and illustrated in a 
56-page catalogue published by Dean Bros. Steam Pump 
Works, Indianapolis, Ind. This catalogue describes and illus- 
trates independent air pumps, jet and surface condensers, 
vacuum pumps, combined air and circulating pumps for sta- 
tionary and marine engines and all processes where a vacuum 
iS necessary. 

Recording instruments are the subject of a number of 
illustrated leaflets, bound in catalogue form, and published by 
the Crosby Steam Gauge & Valve Company, 16 Dey street, 
New York. In these sheets are briefly described a few of the 
recording instruments the company manufactures, and atten- 
tion is also called to the vacuum, ammonia and pressure and 
vacuum recorders which the company manufactures, but which 
are not mentioned in these plates. 

Packings, flue brushes, scrapers and engineers’ tools are 
the subject of catalogue No. to, issued by the Pilley Packing & 
Flue Brush Manufacturing Company, 606 South Thirty-ninth 
street, St. Louis, Mo. A large variety of packings for every 
possible purpose are described and illustrated in this catalogue, 
as well as gage glasses, gage-glass valves, expansion flue 
brushes and many other useful devices. Special attention is 


called to Pilley packing tools, which will go into any valve, rod, * 


pump or engine stuffing-box. 

The Sprague electric hoist, made by the Sprague Electric 
Company, 527 West Thirty-fourth street, New York, is a labor- 
saving device, and is designed for the same purpose as the 
automatic machine tool—to cheapen and increase production. 
Generally speaking, it is used to handle loads which, on ac- 
count of their location, are inaccessible to the ordinary travel- 
ing crane, or which are too small to be economically handled 
by such a large and expensive machine. The claim is made 
that the Sprague electric hoist is made in a greater variety of 
sizes and designs than any other similar appliance. 

“Generating Sets with Compound Engines,” “Generating 
Sets with Horizontal Engines,’ and “Generating Sets with 
Vertical Engines,” are the titles of bulletins published by the 
B. F. Sturtevant Company, Hyde Park, Mass. One of these 
bulletins states that the Sturtevant generating sets, consisting 
of vertical compound engines, direct connected to generators 
of eight and ten-pole types, are compact, of high efficiency and 
capable of sustaining operation for long periods with little 
attention; that being especially designed to fill the rigid 
specifications of the United States Navy Department they 
represent the best engineering practice. ; 
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THIS BOOK is devoted exclusively to the practical side of 
Marine Engineering and is especially intended for operative 
engineers and students of the subject generally, and partic- 
ularly for those who are preparing for the examinations for 
Marine Engineers’ licenses for any and all grades. 

The work is divided into two main parts, of which the first 
treats of the subject of marine engineering proper, while the 


second consists of aids to the mathematical calculations which 
the marine engineer is commonly called on to make. 
PART I,--Covers the practical side of the subject. 
PART T/,—Covers the general subject of calculations for 
marine engineers, and furnishes assistance in mathematics to 
those who may require such aid. . 

The book is illustrated with nearly four hundred diagrams 
and cuts made specially for the purpose, and showing con- 
structively the most approved practice in the different branches 
of the subject. The text is in such plain, simple English that 
any man with an ordinary education can easily understand it. 
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Tools for cutting structural material and other machinery 
for structural shops, are described in a catalogue issued by the 
Wiener Machinery Company, 50 Church street, New York. 
Among the tools listed therein are heavy-duty beam shears of 
various types and sizes, double-angle shears, coping machines, 
etc. 

Linoleum cements and glues, for attaching linoleum to 
wooden, steel, tile and concrete or cement floors, are the sub- 
ject of a circular published by L. W. Ferdinand & Company, 
201 South street, Boston. This company’s twentieth century 
linoleum glue-cement is said to be waterproof, ready for use, 
and not to be affected by heat or cold. 


A valuable catalogue of pipe and couplings, wrought fit- 
tings, etc., has been published by the National Tube Company. 
This is a handsomely printed, leather-bound volume of 470 
pages, containing several hundred excellent half-tone illus- 
trations, some of them in two colors. There is a very com- 
plete index, which adds greatly to the value of the catalogue, 
which, large as it is, comprises only material manutacturee 
at the Kewanee works of the National Tube Company. We 
understand that a free copy of this catalogue will be sent to 
any of our readers who mention this magazine, and write to 
the general office of the company, Frick building, Pittsburg. 


fs.&E. HALL Ltda. 


(ESTABLISHED 1785) 
10, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 


MAKERS or CARBONIG ANHYDRIDE 


REFRIGERATING MACHIN 


(CO) 


ERY| 


REPEAT INSTALLATIONS SUPPLIED TO 
BRITISH ADMIRALTY 127 JAPANESE ADMIRALTY 46 ITALIAN ADMIRALTY 15 
HAMBURG AMERICAN LINE 63 P. & O. STEAM NAV. Co. 34 TYSER LINE 16 
UNION CASTLE MAIL S.S. Co. 54 WHITE STAR LINE 33 HOULDER LINE, Ltd. 13 
ELDER DEMPSTER & Co. 50 CHARGEURS REUNIS 26 ELDERS & FYFFES, Ltd. 13 
A ROYAL MAIL S. P. Go. 47 NIPPON YUSEN KAISHA 22 CANADIAN PACIFIC Ry. 12 Y 


I2 
When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


JANUARY, IQIO. 


j PATENT THE BEST 
REENANS 2a. oer 
CONDUCTING ECONOMICAL 

COVERING IN 

EXISTENCE. 


COMPOSITION 


ANY OTHER MAKE & GIVE BETTER RESULTS. 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & GO. 


Makers of all kinds of Coverings, 


TREDEGAR ROAD, BOW, LONDON, E. 


—— (N= 


80, GREAT WELLINGTON ST., GLASGOW. 


Pacific Steam Navigation Co.’s SS. ‘“‘Orcoma.” 
Boilers, Cylinders and all Pipes covered by Matthew Keenan & (o., Litd. 
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By Dr. W. F. DURAND 


HIS is the only book which covers the subject of 
motor boats from a scientific and engineering point 
of view. It is written in such simple language 

that any man who knows anything about motor boats 

can understand every word of it. 
It deals with the following subjects: 
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TRADE PUBLICATIONS 


GREAT BRITAIN 


“The OS Wiring System” is the title of a trade publication 
issued by Siemens Bros. & Company, Ltd., London, manufac- 
turers of and dealers in all classes of electric cables, instru- 
ments, railway and other signaling apparatus. 


Messrs. Haslam & Schontheil, Western Mail Chambers, 
Cardiff, have sent out a catalogue of cast-iron water-tight 
electric light fittings. These special fittings are suitable for use 
in marine work and for exposed positions generally. Some 
types of fuse boxes are also shown. 


Messrs. Wailes, Dove & Company, Ltd., Newcastle-on- 
Tyne, recently issued a booklet showing the various purposes 
for which their “Bitumastic” specialties may be used. A num- 
ber of testimonials from users are also given, which show that 
satisfaction is universal with “Bitumastic.” 


The Harris Patent Feed-Water Filter, Ltd., of 24 
Granger street, Newcastle-on-Tyne, and 82 Victoria street, 
Westminster, have, we understand, secured a contract for a 
large water-purifying plant for the Devonport dockyard. The 
new plant will treat 7,000 gallons of condensed steam per hour. 


The Machine Tool Company, Ltd., Northern Works, 
London road, Nottingham, recently issued a list giving prices 
and details of new and second-hand machine tools which they 
have in stock. In addition to machine tools of all kinds the 
list includes steam engines, pumps, fans and blowers, cranes, 
foundry plant and other machinery. 


Motors and dynamos are described by J. H. Holmes & 
Company, Newcastle-on-Tyne, in an illustrated catalogue this 
company has just issued. In compiling this catalogue of con- 
tinuous-current dynamos and motors, especial attention has 
been given to the arrangement of the particulars, in order that 
the outputs, prices, etc., may be ascertained without difficulty. 

Pneumatic tools are described in a number of catalogues 
published by the Consolidated Pneumatic Tool Company, Ltd., 
Palace Chambers, 9 Bridge street, Westminster, London, S. 
W. Among the tools illustrated and described are hammers of 
various kinds, riveters, pneumatic rammers and many other 
pneumatic devices. 


Messrs. Cape & Company, 168 Dalston Lane, N. E., re- 
cently issued leaflets containing particulars and prices of their 
vertical engines using petrol, paraffin, or gas as fuel. These 
engines are made in sizes varying from 2% to ro brake-horse- 
power. Other leaflets deal with electric lighting sets, Capel’s 
patent regenerator suction-gas plants and suction-gas engines. 
The lighting sets can be utilized with petrol, paraffin, alcohol 
and other fuels. 


“The Lenthall Course Delineator” is the title of a booklet 
published by Heath & Company, Ltd., Observatory Works, 
Crayford, London. “Its extreme handiness, multi-potency and 
compactness make it a most useful servant to all in charge of 
vessels, and almost a sine qua non to yachtsmen, fishermen 
and masters of coasters and other small vessels. With it all 
the problems in dead-reckoning navigation can be accurately 
solved without the use of books, tables or other instruments. 
The following problems, which can be accurately and rapidly 
solved, serve as an illustration: Finding the course to steer 
a vessel, in order to counteract the effect of a current and to 
keep her on her true course, and the speed she will make good 
on her true course. Finding the course and distance made good 
by a ship after she has sailed various courses and distances. 
Finding the distance a ship is off a lighthouse or other fixed 
object, from two bearings, of the same and the distance run 
between the times of taking the bearings, also the distance the 
ship will pass off the object when abeam if she keeps on the 
same course, also the course to steer in order to pass a given 
distance off the object. To yachtsmen, fishermen and others 
who have not the facilities for having a chart spread out be- 
fore them, it is particularly useful when making a crossing 
from one port to another. With it they can lay off, on a small 
sheet of paper, the course to the port to which they wish to 
sail to, and the position of any object they wish to sight, or 
any shoal or other obstruction they wish to avoid, and can then 
mark off each tack they make, and see at a glance how they 
are progressing towards their port of destination, and ex- 
actly how far they should stand on each tack. This can be 
done just as accurately as if they were working on the chart 
and in a fraction of the time. The instrument is supplied 
divided either to degrees or one-quarter points as desired, 
in compact mahogany case, with pencil, book of instructions, 
TS ees and diagrams, and special ruled pad of fifty 
sheets. 
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of his engines. 
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The Globe Electric Company, Ltd., 11 Farringdon avenue, 
London, E. C., have issued a descriptive, illustrated catalogue 
of their electric specialties, among which the “Santoni’” flame 
‘amp, which is especially suited for ship lighting, is included. 


Temperley Transporters are illustrated and described in a 
aew list of Messrs. Applebys, Ltd., 58 Victoria street, West- 
minster, S. W. Temperley transporters are practically a com- 
bination of crane and conveyor, and are used in all parts of 
the world for loading and discharging vessels, coal handling, 
etc. A large number of illustrations are shown of the trans- 
porters unloading and storing grain in sacks, raising coal from 
railway trucks, and carrying out many other duties of which 
they are capable. 


Messrs. Atkinson Bros., Aire Place, Kirkstall road, Leeds, 
have issued circulars dealing with their specialties; among 
these a three-speed, electrically-driven sensitive drill is illus- 
trated. This particular tool is produced in three sizes for 
drilling holes of diameters up to 5/16 inch, % inch and 1 
inch. Prices of small electric motors and electrically-driven 
polishing machines are also given. Box-blade fans, ceiling 
fans and blowers,.screwing machines, a motor-driven hack- 
saw, and a sensitive drilling machine for belt-driving are also 
dealt with. 


Condensing apparati manufactured by the Worthington 
Pump Company, 153 Queen Victoria street, London, are de- 
scribed in a recent catalogue. The first section of the list 
relates to jet condensers, and illustrates counter-current and 
“Conojector” condensers, arranged barometrically or on the 
low-level system, and also a semi-counter-current jet con- 
denser for small and medium capacities; the latter part of the 
catalogue deals with multi-flow surface condensers. Each type 
of condenser is fully described and clearly illustrated, and its 
advantages are fully set out. Illutsartions of steam and electric- 
ally-driven auxiliary machinery for use with these plants are 
also given. 


. A pamphlet concerning crane motors and controllers has 
been issued by Messrs. Dick, Kerr & Company, Ltd., Abchurch 
Yard, London, E. C... This well-got-up booklet gives details 
of the construction of the motors, and shows them applied to 
cranes and hoists. Nine varying sizes are manufactured. The 
metallic-shield blow-out controller for cranes and hoists is 
also described. In this controller, coils enclosed in metallic 
shields are placed with their axes parallel to the cylinder of 
the controller, near to the points where the arc is formed. The 
held produced by the coil draws the are in a directién at right 
angles to the axis of the cylinder on to the metallic shield, 
around which it extends itself until it becomes too attenuated 
to be maintained. 


Karl Heineman, of Gothenburg, Sweden, the manufacturer 
of the “Primus” marine motor, is represented in England by 
Mr. E. Atkinson Smith, 70 Victoria street, Westminster, S. 
W. A pamphlet dealing with it has recently been issued. The 
engine is of the vertical two-cycle type, for use with paraffin 
or crude oil. A vaporizer is placed on the top of the cylinder, 
and is heated by a blow-lamp when starting up, but after- 
wards it is maintained at the right temperature by the heat 
of the explosions. At the proper point in the cycle, oil is in- 
jected by a variable-stroke pump into the vaporizer, where it 
ignites immediately, and the working stroke follows. The en- 
gines are made with one cylinder from 5 to 25-brake horse- 
pomer, and a 30-horsepower engine with two cylinders is also 
isted. 


“Eclipse” Electric Cooking Apparatus.—We have re- 
cently received a catalogue from the Eelectric & Ordnance 
Accessories Company, Ltd., Aston, Birmingham, dealing with 
electric cooking and heating apparatus, constructed on their 
system. The units consist of a special resistance material in- 
sulated with mica, and enclosed in a thin metal casing. Weare 
told that this resistance material is able to withstand a tem- 
perature of 2,500 degrees F. without risk of breakdown. That 
these units are suitable for the purpose may be judged when it 
is noted that a number of kettles were placed in circuit for 
periods varying from 500 to 1,250 hours, and at the end of 
these periods not one of the units had broken down, nor were 
they the worse for wear to any appreciable extent. These 
periods correspond to an ordinary use of at least five years. 
The apparatus the Electric & Ordnance Accessories Company, 
Ltd., is prepared to supply at present consist of kettles, jugs, 
glue pots, hot plates, plate warmers, flatirons, curling tong 
heaters and cigar lighters. These latter; by the way, consist 
of a miniature arc lamp, which is brought into action by pulling 
the chain at the side, and we should think it would be ex- 
tremely useful for entrance halls of hotels, clubs and for 
tobacconists’ shops. 
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PRACTICAL 
MARINE 
ENGINEERING 


FOR MARINE ENGINEERS 
AND STUDENTS 


WITH 
Aids for Applicants fer Marine Engineers’ Licenses 


By PROF. W. F. DURAND 


Second Edition 


This book is devoted exclusively to the practical 
side of Marine Engineering and is especially intended 
for operative engincers and students of the subject 
gencrally, and particularly for those who are prepar- 
int for the examinations for Marine Enginccrs’ 
licenses for any and all grades. 

The work is divided into two main parts, of which 
the first treats of the subject of marine enginecring 
proper, while the second consists of aids to the mathe- 
matical calculations which the marine engineer is 
commonly called on to make. 

PART I.—Covers the practical side of the subject. 

PART II.—Covers the general subject of calcu- 
lations for marine engineers, and furnishes assistance 
in mathematics to those who may require such aid. 

The book is illustrated with nearly four 
hundred diagrams and cuts made especially for 
the purpose, and showing constructively the most 
approved practice in the different branches of the 
subject. ‘The text is in such plain, simple English 
that any man with an ordinary education can easily 
understand it. 


PRICE, $5.00 - 20s. 
INTERNATIONAL MARINE ENGINEERING 


Whitehall Building, 17 Battery Place 
New York City 


Christopher Street, Finsbury Square 
London, E. C. 
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Electric switch gears are described in an illustrated cata- 
logue of 25 pages, published by J. H. Holmes & Company, 
Newcastle-on-Tyne. 

Hall’s patent frictionless governors are described in a list 
issued by Messrs. Charles Winn & Company, St. Thomas’ 
Works, Granville street, Birmingham. This kind of governor 
is suitable for all kinds of steam and gas engines, and is made 
in eight standard sizes, for speeds varying from 150 to 400 
revolutions per minute. Prices of each size are given in the 
catalogue. 

Messrs. Royce, Ltd., Trafford Park, Manchester, have is- 
sued an excellent catalogue showing some of their specialties. 
These lines include overhead cranes, capable of taking up to 
too tons; Goliath cranes, cantilever, walking and jib cranes, 
electric transporters for overhead runways, and also electric 
winches and capstans. Most of the illustrations shown are 
from photographs, which depict the cranes, etc., in actual work. 


A card of tables and calculations, suitable for engineers, 
has been published by the Unbreakable Pulley & Mill Gearing 
Company, Ltd., Hyde Road Engineering Works, West Gorton, 
Manchester. The tables give the horsepower transmitted by 
steel line shafting and the required pitch of bearings, the rim 
speeds of pulleys of various diameters at various numbers of 
revolutions are shown, and also the horsepower transmitted 
by single and double-leather belting at different speeds. 


The British Welding Company, Ltd., 25 Victoria street, 
Westminster, S. W., have issued a booklet illustrating some of 
their specialties. Among these are steel pipes from 15 inches to 
6 feet in diameter, and in lengths up to 52 feet, welded boilers 
and digesters, cylinders, gas chambers for buoys, etc. A 
sparate leaflet deals with welded steel pipes, with spigot and 
faucet joints. 

Messrs. Stork Bros. & Co., Hengelo, Holland, have issued 
a catalogue giving particulars, prices, etc., of their low-lift 
centrifugal and turbine pumps. Tables of dimensions and 
capacities are given of 3-inch to 14-inch pumps, with belt or 
electric drive, for heads up to 20 metres (65 feet 7 inches). 
Particulars are also given of some very compact steam-driven 
centrifugal circulating pumps for surface condensers. ‘These 
are made with 4-inch, 5-inch and 6-inch outlets. 

Standard compasses, with a description of the principal 
patterns and the essentials of a reliable compass, is the title of 
a booklet published by Wilson & Gillie, nautical booksellers, 
the New Quay, North Shields. This booklet makes decidedly 
interesting reading for all users of compasses, and is profusely 
illustrated with illustrations taken from the patent specification 
by permission of the Comptroller. 


Gold dredgers, river steamers and other vesséls are de- 
scribed in a catalogue issued by Mr. Arthur R. Brown, A. M. 
Inst. C. E., 54 New Broad street, London, E. C. The gold 
dredgers are built to the designs of Messrs. Cutten Bros., of 
New Zealand and London, and the catalogue illustrates a num- 
ber of dredgers with bucket capacities varying from 1% to 
6 cubic feet. Several vessels are illustrated by excellent re- 
productions from drawings and photographs, and among these 
are included screw and stern-wheel steamers for tropical 
rivers, cargo steamers, tugs, lighters, launches and motor boats. 


A catalogue of diving apparatus and submarine appliances 
has been issued by Messrs. Siebe, Gorman & Company, Ltd., 
187 Westminster Bridge road, London, S. E. The firm’s well- 
known air pumps, diving helmets and dresses, diving bells and 
accessories, including electric lamps, telephone apparatus, 
pneumatic tools, exploders for blasting, etc., an interesting 
self-contained breathing apparatus, capable of being used as 
a smoke-helmet or for diving in shallow water, is described 
and illustrated. This consists of a helmet and jacket, and in 
a pocket is a substance which, in contact with the respired 
water vapor, gives off pure oxygen. The residue is an alkali, 
which absorbs carbon dioxide, so that the air contained in 
the apparatus can be breathed over and over again, and light 
work can be carried on for about an hour with one charge. 


Harrison patent steam steering gears, windlasses and cap- 
stans are the subject of catalogue No. 25 published by Alex- 
ander Turnbull & Company, Ltd., Glasgow. This is a pro- 
fusely illustrated volume which should be in the hands of all 
users of marine auxiliary machinery. The catalogue states 
that the Harrison patent steam steering gears have been fitted 
to over 5,000,000 tons of shipping, including His Majesty’s 
battleships, cruisers, torpedo boats and destroyers; to the war 
vessels of foreign governments, and all vessels of the mer- 
chant marine of every description, including Atlantic liners, 
cargo boats, river steamers, ferries, etc., and that the efficiency 
and reliability of these gears have secured their use by nearly 
all oe the most important steamship companies throughout the 
world. 
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PUMP VALVES 


BUSINESS NOTES 


AMERICA 


New Burrato Motors.—In addition to the heavy duty and 
speed types on which the Buffalo engines have based their 
claim of “an engine for every size and sort of boat,” the 
Buffalo line, built by the Buffalo Gasolene Motor Company, 
Buffalo, N. Y., will add to its long list two new engines for 
1910. These are an improved V-type eight-cylinder, high- 
speed engine, giving extremely high power in concentrated 
space and the sought-for and valuable advantage of a much 
lower center of gravity than any other type of engine affords, 
and a four-cylinder, 434 x 5, high-speed engine, which will 
give a speed engine of a size smaller than the present 60- 
horsepower Buffalo speed engine, and which is destined to 
turn runabouts and medium-sized launches and racers into 
much faster boats. In a word, these two new Buffalo speed 
engines will add one to either end of the present line of Buf- 
falo speed engines, making the assortment for 1910 consist of 
the four-cylinder, 434 x 5; the four-cylinder, 644 x 634, 60 
horsepower; the six-cylinder, 6% x 634, 90 horsepower, and 
the new V-type, eight-cylinder, planned as a concentrated 
power plant for the speediest of racers. The new Buffalo 
V-type has been given the same careful designing and test- 
ing, and has had embodied in it all the improved applications 
of safe and sane marine practice that has characterized the 
other engines of the Buffalo line. 


To users oF Marine GLuE.—‘“Do not be deceived by cheap 
imitations. The slight difference in cost between the best and 
the cheapest is nothing compared with the cost of doing the 
work over again. Our extra quality genuine Jeffery’s patent 
marine yacht glue is the cheapest in the long run for paying 
seams of decks. Because, first, its peculiar properties are 
those of flexibility and durability, and although it becomes 
soft and pliant under heat, it still retains its adhesion to tim- 
ber, fibre, etc., and does not stick to the feet in hot weather. 
Second, this glue is much lighter in weight than the lower- 
priced qualities and therefore goes farther. The cheap glue 
is very heavy and will not pay so many feet of seam per 100 
pounds, neither is it as elastic and clean. Fourteen pounds 
extra quality yacht glue will run from 200 to 250 feet of seam 
34 inch deep by % inch wide. If properly used and not over- 
heated, it will last four to six years in a seam, and has been 
known to last ten to twelve years. When carefully applied 
to a dry deck it will never leave the sides of the seam. Third, 
it is acknowledged by all to be the best, as thousands who have 
used it stand ready to testify. Fourth, if you must use 
cheaper glue we can furnish it in the various qualities from 

. cents per pound upwards. Fifth, you are trying no experi- 
ment when you use this glue. It has stood the test for over 
half a century, and is used exclusively by such concerns as 
Herreshoff Manufacturing Company, Geo. Lawley & Sons 
Corporation. Send for samples, specimens, circular and price 
list to L. W. Ferdinand & Company, importers and sole agents 
for United States and Canada, 201 South street, Boston, 
Mass., U.S. A.” 


BUSINESS NOTES 


GREAT BRITAIN 


“A SMART ENGINEERING TURN has just been performed by 
Bull’s Metal & Melloid Company, Ltd., Yoker.. The owners of 
the Allan liner Grampian recently required a new bronze 
blade, but could only allow four days for the complete work. 
Bull’s Metal Company received the pattern on a Tuesday at 
3 p. m., and by 3 a. m. on Saturday they had this heavy blade 
completed ready for the boss. The work naturally included 
moulding of the blade, drying of the mould, pouring same, 
cooling the casting without artificial means, detaching dead- 
head, removing 3% cwts. of metal in turning, facing, drilling, 
and scooping out center, as well as finishing off edges and 
dressing of surfaces. Six hours were lost by small accidents 
and stoppages. It is believed that this repair easily breaks all 
records of the same kind. In order to execute repairs to 
bronze propellers in the most expeditious and careful man- 
ner, Bull’s Metal Company has fitted a furnace sufficiently 
large to give room for the whole propeller blade up to the 
flange or boss. The blade under repair is slowly brought up 
to a red heat in this furnace, and thereafter straightened and 
formed to correct shape and pitch by squeezing, wedging, or 
screwing, without hammering. A recent heavy repair of this 
kind was made to three badly damaged blades of another 
liner, which vessel subsequently made a record passage with 
these repaired blades.” 
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’ Our experience has been wide and varied and we are able 
to furnish valves that will give long and satisfactory ser- 
vice for hot, cold or salt water, and all marine conditions. 


FORSYTH BRAIDED HOSE 


For deck use and for air tools, etc. The ideal hose 
possesses remarkable strength and durability. Will lay 
perfectly straight and not kink, separate or unwind. 
Each ply of the braided fabric is complete in itself. Try 
it and get acquainted with its excellence. 


BLACK DIAMOND 
PACKING 


Avhigh-grade effi- 
cient. black sheet 
packing which you 
can® obtain without 
paying a fancy price. 
It does good work and 
grows in favor wher- 
ever used, because 

BLACK DIAMOND 
possesses real merit. 


Write for a Sample 


BELTING, HOSE for water, steam, fire protec- 
tion, suction, etc. 


PACKINGS in great variety. 
GASKETS AND MECHANICAL RUBBER GOODS 


BOSTON BELTING COMPANY 


BOSTON NEW YORK BUFFALO 


CLEVELAND, CHICAGO, ST.LOUIS, PHILADELPHIA, BALTIMORE 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


_No advertisements’ accepted unless cash accompanies the order. 


Advertisements will be inserted’ under this heading at the rate of 4 
cents (2 pence) per word for tne first insertion. For each subsequent 
consecutive tmsertton the charge will be 1 cent (% penny) per wora. 
But no advertisement will be inserted for less than 76 cents (3 shillings). 
Replies can be sent to our care if desired, and they will be forwarded 
without additional charge. 


For Sale.—Library of technical and theoretical books on 
naval architecture and shipbuilding, in whole or per volume. 
Address Library, care INTERNATIONAL MARINE ENGINEERING. 


For Sale.—Volumes 6 to 16, inclusive, of Transactions of 
Soctety of Naval Architects. In good condition. Address 
Box 21, care INTERNATIONAL MARINE ENGINEERING. 


_ Inventor of patent telemotor wishes to communicate with 
firm who would take up manufacture. British and American 


patents. Address Zelemotor, care INTERNATIONAL MARINE 
ENGINEERING. 


Wanted.—One copy each of INTERNATIONAL MarINE ENGI- 


NEERING for February and March, 1907. Address Engineer, 
care INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, 
New York. 


THE ENGINE AND BOILER WorKS of David Rowan & Company, 
231 Elliot street, Glasgow, were established by the late Mr. 
David Rowan, on their present site, when the Great Eastern 
was laying the first Atlantic cable. The latest extension of 
the works covers tie site of the old Lancefield forge, where 
the crankshafts of the Great Eastern were forged. At the 
time of the establishaient of this business Mr. Rowan pos- 
sessed a wide reputation a: a builder of paddle engines, which 
was the type almost uni\e:sally adopted in marine work. 
The first job turued out by the young firm included, in addi- 
tion to a ship’s engines, the boiler, which was constructed of 
steel plate, then a great rarity. The ingots for the plates 
were cast in a foundry in the north part of the city and were 
sent to the then Glasgow Iron Company, to be rolled. The 
proprietors of the iron works were so afraid of the new ma- 
terial that they delivered the scrap along with the plates in 
order that the evil youngster should not get mixed with the 
time-honored and respected iron. This incident is interesting, 
as it shows how the most common material of to-day was 
regarded forty years ago, and indicates the changes which 
the business established by Mr. Rowan has undergone in de- 
veloping one of the largest and most modern marine engine 
and boiler works on the Clyde 

For twenty years Mr. David Rowan remained the sole pro- 
prietor of the gradually expanding business, but ia 1885 his 
eldest son, James, was admitted as a partner, and he gradu- 
ally took over the general management of the firm, its operi- 
tion expanding rapidly under his energetic direction. in 
1898 the founder of the business died, and there then came 
into the partnership the present head of the firm, Mr. William 
Thomson, who had been manager since 1890. During the 
next few years the works were completely reorganized and 
greatly extended, and they now occupy a floor space of four 
acres, all of which is completely roofed in. The reorganiza- 
tion naturally carried with it re-equipment. The shops were 
completely refitted with tools and machinery of the most 
modern and up-to-date type. In 1906 Mr. James Rowan 
died, leaving Mr. Thomson sole partner, and two years later 
Mr. Thomson took into partnership Mr. J. Graham Young, 
Mr. William Todd and Mr. William Weir, all of whom had 
been associated with the firm for a number of years. In a 
firm which had been; so long established, it was natural that 
during the reconstruction and expansion all the weak points 
in the design and workmanship of marine boilers and engines 
should be thoroughly investigated and methods adopted to 
eliminate all defects. This was most carefully done, resulting 
in the highest class workmanship and design. For instance, 
in all boiler and plating work every care is exercised to make 
the fits particularly fine, and it is to this care that Messrs. 
Rowan & Company owe much of their success in boiler 
making. 

The capacity of the engine shops is now about twenty-six 
sets of engines per annum, averaging from 2,300 indicated 
horsepower each, the sizes ranging from the smallest up to 
5,000 and 6,oco indicated horsepower, or a total output of 
about 60,000 indicated horsepower per annum. One important 
feature in connection with the management of the works is 
the premium system, known as the Rowan premium system, 
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MARINE. SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 39th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
. MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN’ 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 

First Vice-President—Charles S. Follett, 477 Arcade Annex, Seattle, 
Wash, 

Second Vice-President—E. I. Jenkins, 3707 Clinton Ave., Cleveland, O. 

Third Vice-President -Charles N. Vosburgia, 6323 Patton St., New 
Orleans, La. 

Secretary—Albert L. Jones, 289 Champlain St., Detroit, Mich. 

Treasurer—John Henry, 315 South Sixth St., Saginaw, Mich. 


ADVISORY BOARD. 


Chairman—Wnm, Sheffer, 428 N. Carey St., Baltimore, Md. 
Secretary—W. D. Blaicher, 10 Exchange St., Buffalo, N. Y. 
Franklin J. Houghton, Port Richmond, L. I., N. Y. 


—_—_——————————— eee 


which has had the direct effect of securing the maintenance 
ot a high standard of workmanship in all departments, and 
which is a distinct advance in the management ‘of engineer- 
ing works. 


AMONG OTHER WORK carried out by Kelso & Company, op- 
ticians, electricians, and model makers, 1008 Pollockshaws 
Road, Glasgow, is the making of equipment and apparatus for 
experimental model towing tanks. Lhe business carried on 
by Kelso & Company was established in 1871, in Jamaica 
street, Glasgow, by Mr. M. G. Kelso, optician and philosophi- 
cal instrument maker. As the business increased, the works 
moved to Oswald street, then to Bothwell and Union streets. 
At this time the work of ship model-making was undertaken, 
together with the manufacture of the various small articles 
that go to make up a finished model. These models were 
made from drawings or catalogues, and were generally to a 
scale of 4% inch to the foot, often to the scale of ¥% inch or 
1/16 inch to the foot. As the business rapidly increased, the 
works were moved to Commerce street, Southside, where a 
large work shop, with a top flat and warehouse and office on 
the top floor of the works, was acquired. Here experimental 
tank work for the Russian and Italian Admiralties was car- 
ried on. The firm was again forced to move on account of 
fire, andiquarters were hastily acquired in Oxford street and 
continued there for twelve years. At the end of that time 
the present commodious three flats, each measuring 100 by 
25, with good light and air, were acquired. In the Oxford 
street premises, complete sets for experimental tank work for 
Messrs. John Brown & Company, Ltd., and the Mitsu Bishi 
Company, Nagasaki, Japan, were completed. 
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A grease-extracting feed-water filter for maine and 
stationary engines is made by the American Steam Gauge & 
Valve Manufacturing Company, Boston, Mass., and is de- 
scribed and illustrated in a catalogue that company has just 
published. Among the advantages claimed for this feed-water 
filter, are that it has a filtering surface equal to 320 times the 
area of the feed-water pipes; that it has the simplest and quick- 
est of all methods of making renewals; a device for applying 
a reverse current of steam and making temporary cleaning. 
It is light, but strong and durable; easy and quick to clean; 
cheap to maintain; economical of space; simple in design, 
moderate in cost. Filters are furnished in cast iron or bronze. 
An extra set of cloths is furnished with each filter. 


Reducing and regulating valves for steam, water and air 
are described in circulars distributed by the Ross Valve Com- 
pany, Troy, N. Y. “Their operation may be described as fol- 
lows: Steam or other fluid being admitted from boiler or 
pipes having a high pressure will pass freely through the 
valve, which is held open by the compression or tension on the 
loading spring until the pressure in pipes on the outlet side 
is sufficient to overcome the tension of the loading spring. 
Low-pressure is admitted from the outlet side of the valve 
through the stem, and operates below the movable piston or 
flexible diaphragm; the valve gradually opening or closing 
with any slight rise or fall of pressure on the outlet side. 
Variation of pressure in boiler or in the supply pipe has no 
influence on the valve, as two equal areas are exposed to the 
pressure on the high-pressure side.” 


“Insulation of Pipes and Boilers” is the title of an illus- 
trated pamphlet printed by H. W .Johns-Manville Company, 
100 William street, New York. To determine the saving that 
can be made by the use of efficient pipe covering, Mr. George 
H. Barrus, a well-known engineer, conducted a series of tests. 
the results of which were published in the official publication 
of the American Society of Mechanical Engineers. These 
tests show that a saving of 85 percent in coal can be effected 
by properly insulating bare pipes. “Tests made by prominent 
engineers show that steam at 350 degrees F. can be conveyed 
through pipes insulated with J-M covering for a distance of 
5,350 feet through a temperature of 60 degrees, with a loss 
of only 10 horsepower (or 2.65 percent) of a 375-horsepower 
engine carrying 120 pounds of steam. Another desirable fea- 
ture of J-M pipe coverings, and one appreciated particularly 
by engineers, is that they materially reduce the temperature o£ 
engine rooms.” ; 


The oxhydric process for the cutting and welding of metals 
is described in a catalogue issued by the American Oxhydric 
Company, Milwaukee, Wis. “This process is based on the 
well-known fact that metals made intensely hot burn easily 
and rapidly in an atmosphere of oxygen gas. If we throw a 
jet of oxygen upon iron that has been brought to a red heat. 
the oxygen oxidizes the metal—that is, burns it. Iron heated 
to from 1,300 to 1,500 degrees F. has a wonderful affinity for 
oxygen, and. instantly combines with it to produce various 
forms of oxides. A great deal of experimenting in the line 
of cutting has been done, and the great difficulty seemed to be 
that the oxide of iron, not being hot enough, lacked fluidity, 
and was, therefore, difficult to eliminate, as it mixed itself 
with the partially melted iron and stopped combustion. The 
workmen, even when very skillful, obtained only a very ir- 
regular and unclean cut, the borders of which consisted of 
sticky oxides, which were hard to remove.” 


Fuel economizers and air heaters are the subject of Cata- 
logue No. 150, published by the B. F. Sturtevant Company, 
Hyde Park, Mass. This catalogue describes the Sturtevant 
new high-pressure type economizer, which has all joints metal- 
to-metal, and which will stand working pressures up.to 300 
pounds per square inch. Gasket joints are done away with, 
thus eliminating the chance of leakage. Moreover, with the 
Sturtevant design of positive scraper mechanism the scrapers 
cannot stick or bind, thus eliminating many of the troubles 
frequently found in economizers. This catalogue shows not 
only the designs and gives the dimensions of the economizer, 
but also shows examples of the investment returns, so that it 
should be of great interest to engineers, manufacturers and 
owners. The principle of this economizer is to conduct hot 
waste gases which have passed through the boilers, and are 
escaping into the chimney around and between a system of 
cast iron pipes containing feed water, thus heating a large 
volume of water to a high temperature before it enters the 
boilers, accomplishing all the saving in fuel and gaining this 
extra boiler capacity by the use of otherwise wasted gases. 


cJ-M Asbestos Ring,> 
Spiral au Coil Packings 


DUDS 
BESTA-MONIA RING PACKING VICTOR SPIRAL PACKING 
Style No. 161 Style No. 173 


For medium and low pressure steam, water and 
ammonia; for piston rods, valve stems, refrig- 
erating machinery, steam hammers, hoisting 
machines, etc. 


Write for Catalogue No. 101 or simply write your name and 
address on margin of this advertisement and mail it to us. 


DURO RING PACKING 
Style No. 157—Sectional 
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PRACTICAL JOARINE ENGINEERING 


FOR 
MARINE ENGINEERS AND STUDENTS 
WITH 
Aids for Applicants for Marine Engineers’ Licenses 


By PROF. W. F. DURAND 


SECOND EDITION, PRICE $5.00 (21/-) | 


THIS BOOK is devoted exclusively to the practical side of 
Marine Engineering and is especially intended for operative 
engineers and students of the subject generally, and partic- 
ularly for those who are preparing for the examinations for 
Marine Engineers’ licenses for any and all grades. 

The work is divided into two main parts, of which the first 
treats of the subject of marine engineering proper, while the 
second consists of aids to the mathematical calculations which 
the marine engineer is commonly called on to make. — 

PART TI.--Covers the practical side of the subject. 

PART T/,—Covers the general subject of calculations for 
marine engineers, and ee assistance in mathematics to 

who may require such aid. 4 ; 

The book is iilusemted with nearly four hundred diagrams 

and cuts made specially for the purpose, and showing con- 

structively the most approved practice in the different branches 
of the subject. ‘The text is in such plain. simple English that 
any man with an ordinary education can easily understand it. 


FOR SALE BY 


INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York, U. S.A. 


Street 
London 


Christopher 
Finsbury Square, E. C., 
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Measuring instruments of precision are the subject of 
Catalogue No. 7, published by the John M. Rogers Boat, Gauge 
& Drill Works, Gloucester City, N: J. 


Continuous-current, direct-driven, type S generators for 
lighting and power are described in illustrated Bulletin No. 
110, published by the Sprague Electric Company, 527 West 
Thirty-fourth street, New York. 


A handsome calendar has been sent out by the Falls Hol- 
low Staybolt Company, Cuyahoga Falls, Ohio. It is the first 
of a series of twelve subjects by Stuart Travis, which will be 
sent out monthly during the coming year. Any one of our 
readers may obtain a copy by writing the Falls Hollow Stay- 
bolt Company and mentioning this magazine. 


The boiler trimmings made by the Detroit Lubricator Com- 
pany are the subject of a folder issued by that company. This 
concern’s water gages, fusible plugs, compression gages, cocks 
and expansion tank trimmings are said to be a line made from 
an entirely new equipment, and to be made up with the same 
care and finish as the Detroit lubricators. 


“About a New Wrench” is the title of a booklet sent out 
by Rogers, Printz & Company, Warren, Pa. According to this 
catalogue the wedge feature in these wrenches eliminates all 
of the objectionable features to be found in other wrenches, 
and it is stated that the simple raising or lowering of the yoke 
or sleeve by the thumb of the hand holding the tool gives an 
instantaneous grip. This wrench has no springs, ratchets or 
thumb screws. 


Rubber-covered wires and cables are described in a hand- 
some catalogue, printed and illustrated in two colors, published 
by the Diamond Rubber Company, Akron, Ohio. This cata- 
logue states that the manufacture of rubber for insulating 
purposes presents a subject in which scientific skill and 
knowledge produce marked results. Any rubber will act as an 
insulator, but the rubber, which has been skillfully prepared, 
will show a greater resistance than that which has nat. 


The marine engines made by the Brown-Talbot Company, 
Salem, Mass., are described in a catalogue which the company 
has just published. The catalogue states that after five years 
spent in the manufacture of internal-combustion engines for 
marine work, the Brown-Talbot Company now offers an 
entirely new line of models; a line in which there has been 
incorporated the results obtained from five years’ experience 
and the thorough research and comparative tests made by its 
engineering department. 


Tools for punching and shearing structural shapes, sheets, 
plates, flats, bars, etc., are described in a catalogue published 
by the Schatz Manufacturing Company, 14 Fairview avenue, 
Poughkeepsie, N. Y. These machines, according to the cata- 
logue, are the result of experience in this especial branch 


extending over a period of thirty years, and they are stated to- 


be unrivaled for efficiency, solidity, reliability, capacity and 
simplicity of operation. 


A convenient pocket diary and memorandum book will be 
sent free to all readers of INTERNATIONAL MARINE ENGINEER- 
ING, by the Welin Davit and Lane & De Groot Company, 17 
Battery Place, New York. In addition to the many pages de- 
voted to the diary and to other purposes, the book contains 
calendars for the years 1910 and tort, and tables of per- 
centages and interest, populations of leading cities, distances, 
colored maps of all parts of the world, brief business laws, 
weights and measures, what to do in case of accidents, etc. 


The Lagonda Manufacturing Company, Springfield, Ohio, 
has just published an interesting pamphlet entitled “Scale and 
the Vacuum.” This describes some of the new cleaners espe- 
cially suited for removing scale from the tubes of surface con- 
densers, ammonia condensers, etc., which the company has 
recently developed. It also contains valuable tables showing 
the losses in horsepower resulting from the reduction in 
vacuum, due to the formation of scale in condenser tubes. 
Copies will be supplied free upon request to readers of INn- 
TERNATIONAL MARINE ENGINEERING. 


Forsyth braided hose, for air, water, steam, gas, oil, etc., is 
described in a little book issued by the Boston Belting Com- 
pany, Boston, Mass. This booklet states that a hose in which 
the fabric is seamless and circular woven or braided has long 
been recognized as the strongest and, in many respects, the 
most desirable form of construction. The Forsyth braided 
hose is offered as the most improved and perfect hose of the 
kind now on the market. Over a seamless rubber tube are 
braided one or more piles of seamless fabric, each one of 
which is thoroughly coated with rubber, and there is the usual 
rubber covering on the outside. 


Engineers’ Taper, Wire & Thickness Gage 


No. 245 


THE L.S.STAPF 


This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 

The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other 4% of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
inches long, convenient to handle or to carry in the pocket. 


Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 9 


If you are a dealer and stock Iron and Brass 
Steam Engineering Fittings you want to know 
about the Powell line. Here is a specialty. 


The POWELL 
UNION DISC 
VALVE 


Made on the same lines 
as the Powell WHITE 
STAR Valve but with a 
composition fibre disc. 

Notice the ground joint 
connection between bonnet 
and body secured by the 
hexagonal union nut. 
Notice that the threads that 
take the union nut are out- 
sidethe neck. You don't 
need red lead or other 
cementing to make them 
tight. 

There is a demand for 
valves of this class which 
is growing every day. Write 
for our catalogue and ask 
for our dealer's proposi- 
tion—the cost is a postage 
stamp for your letter and 


YAINIE . i : you cannot lose. 
WM. POWELL Co. 


© ( DEPENDABLE ENGINEERING SPECIALTIES. 
CINCINNATI 


THE 


THE! 
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A SAFE MARINE LUBRICANT 


That clearly describes Dixon’s 
Flake Graphite. It is a true 
lubricant of great endurance, 
and yet is not susceptible to heat 
or cold, acids or alkalies. it has 
no relation to oil or ‘ grease. 
Write us about it. 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. J. 


CHARLES N. CROWELL 


Constructing Engineer } 
DESIGNER OF 
FLOATING DRY DOCKS 
Of WOOD, STEEL or COMPOSITE CONSTRUCTION 
PLANS AND ESTIMATES FURNISHED 
WILMINGTON, - - - 


Marine Architect 


The Shipbuilder’s 
Hand Book 


A DIGEST OF THE SEVERAL SHIP 
CLASSIFICATION SOCIETY RULES 


These rules, as published by the several Societies are 
very elaborate, and it requires several volumes to look up 
any one subject. 

In order to have them in convenient form so that any 
subject may be looked up with the least waste of time, there 
has been published a complete digest of said Societies’ Rules 
in book form. 

There are 160 printed pages, printed only on right hand 
pages. The left hand pages are left blank for purposes of 
interlining, additions, or changes in the Rules, or for any 
notes which the user of the book may wish to make. There 
is a complete index. 

The pages are about 8 by 11 inches, and the book is 
bound with flexible cloth cover, so that it can be folded up 
and put into the pocket. 


PRICE, $3.00 - 


INTERNATIONAL UARINE ENGINEERING 


Whitehall Building, 17 Battery Place 
New York City 


Christopher Street, Finsbury Square 
London, E. C. 


> 


12s. Od. 


DELAW ARE 


TRADE PUBLICATIONS 


GREAT BRITAIN 


Royce, Ltd., we understand, have booked orders for two 
45-ton overhead electric cranes for Canada, two 125-ton elec- 
tric cranes for a Japanese dockyard, and twenty-three electric 
capstans for the Clyde Navigation Trustees, fourteen of the 
latter being of the Royce patented free-barrel type. 


Messrs. Lancaster & Tonge, Ltd., Manchester, have issued 
a circular giving full particulars and illustrations of their well- 
known “The Lancaster” patent limit rings. These rings have 
been subjected to special tests at high-pressures, speeds and 
superheats, and have proved satisfactory in all cases. 


The Darlington Forge Company have the honor of making 
the largest stern for a steamship designed. This was made for 
the White Star liner Olympic. It weighs 70 tons, and meas- 
ures 68 feet long by 22 feet wide. The traffic on the North- 
Eastern Railway was held up in order to take it from Darling- 
ton to West Hartlepool. 


Waygood & Company, Ltd., Falmouth Road, London, have 
issued a list of their cranes and hoists worked by hydraulic 
and electric power; cranes for harbors, wharves and ware- 
houses are included; illustrations are given of a hydraulic 
wharf crane with patent luffing and water-saving gear, wharf 
cranes with patent luffing jibs, electric gantry cranes for 
wharves. 

River steamers, dredgers, tugs, lighters, motor launches, 
engines, boilers, etc., are the subject of a handsomely illus- 
trated catalogue published by Arthur R. Brown, 52 New Broad 
street, London. Among the interesting photographs of some 
of this company’s steamers are those in use on the Amazon 
River, in Central America, Brazil, India, Africa and other 
parts of the world. 

The “Sarco” patent feed-water weigher is described in a 
pamphlet published by Sanders, Rehders & Company, Ltd., 1087 
Fenchurch street, London, E. C. “Viewed from the standpoint 
of position, there are two principal types of water meters— 
those between the feed pump and boiler, and those on the 
suction side of the pump. For several reasons it is a more 
attractive proposition to many engineers to measure their 
water at the pressure and temperature at which it enters the 
boiler, and a water meter which would perform this work with 
accuracy and without requiring frequent repair or renewal 
would, no doubt, find wide adoption. However, these quali- 
ties are not easily united in practice. We believe we may 
safely say that it is now an established and indisputable fact, 
that the conditions under which a pressure meter has to work 
are so severe that to meet them, even in some degree, a very 
heavy and expensive mechanism is necessary. Such mechanism 
cannot be absolutely accuraté even at a constant rate of flow, 
and must be subject to considerable error when this rate varies 
within wide limits. Moreover, the high temperatures fre- 
quently encountered, and the fact that the feed pumps are 
almost invariably subjected at times to very considerable 
overloads (for which provision is seldom made when the 
meter is bought), render breakdowns frequent, and the up- 
keep of such a meter a very heavy item. It is for these reasons 
that water meters are not usually used for official tests, and 
the same considerations have prevented many steam users 
from installing them. What, then, is the correct method to 
adopt? The reply which would probably be made to this 
question by any engineer of experience is—that if accuracy is 
required the water must be weighed in tanks. This, indeed, 
is the best present-day practice. That it is not an ideal method 
of keeping a constant check on the amount of water evaporated 
needs no particular emphasis from us. Everyone knows that 
tanks and weigh-bridges are cumbersome and expensive; that 
two experienced men are required to carry out such a test, and 
that it cannot be run continuously. But as it is admitted that 
weighing every ounce of water pumped into the boiler (or 
returned from the condensers) is the only universally ac- 
ceptable method, we may be permitted to assert that the new 
‘Sarco’ water meter, described below, which will do just this 
work, viz.: weigh every ounce of water, successfully solves 
the question of continuous-feed water measurement. Of 
course, it is not possible to weigh water under boiler pressure, 
and this meter, therefore, belongs to the group which have 
their place on the suction side of the pump. It differs from 
all others of this category, not only because it weighs all the 
water passing through the pipe in question, but also because it 
is smaller for a given duty, more accurate, and has no com- 
plicated working parts. The prices compare very favorably 
with those of any other feed-water meter or air pump-dis- 
charge recorder.” 
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Iron and steel tubes and fittings of all kinds and sizes, for 
gas, steam, water, compressed air, heating and refrigerating 
purposes, etc., are described in a folder published by John 
Spencer, Ltd., Wednesbury, Staffordshire. 

The “Suckling” watertube boiler, made by Hawksley, Wild 
& Company, Ltd., Brightside Boiler Works, Sheffield, is the 
subject of illustrated catalogues this firm has published. “The 
Suckling watertube boiler, owing to its simplicity, perfect cir- 
culation, free and easy liberation of steam, excellent position 
of its heating surfaces, and consequent high efficiency, is 
rapidly displacing some of the older and more or less faulty 
boilers of this class. The special advantages of this boiler will 
be readily apparent to all those who have had experience with 
other types of watertube boilers, where the imperfect circula- 
tion and accumulation and incrustation of deposits in the con- 
fined water spaces and tubes immediately over the fire have 
been the cause of so much trouble.” 


The Power-Gas Corporation, Ltd., of Stockton-on-Tees, 
has recently issued a new catalogue of Mond gas plant. Some 
alterations have recently been effected in this which have en- 
abled the Corporation to offer it at a lower figure. Practically 
any kind of fuel can be gasified in a Mond plant, and in some 
instances the gain from the by-products is so great that the 
gas produced costs nothing. A large electric plant is now, we 
understand, being erected by the German Government, which 
will be worked entirely by peat gas, as peat is particularly 
suitable for this plant. In addition, the catalogue contains 
information relating to the use of gas for heating or power. 
The Power-Gas Corporation will be pleased to send a copy of 
their catalogue to any firm interested. 

Messrs. Tangyes, Ltd., Cornwall Works, Birmingham, 
haye issued a well-got-up catalogue showing their “TI” type 
gas-engine, and also suction-gas plants. The engine is sup- 
plied in two series—one built for electric lighting and other 
work requiring very steady running, and the other for general 
purposes. It 1s made with either one cylinder or with two 
cylinders coupled side by side, the capacities of the single- 
cylinder type varying from 35 to 216 brake-horsepower. Gov- 
erning is on the “variable admission’ system, so that there is 
an impulse in every circle, even at no-load, and ignition is 
effected by a low-tension magneto with variable timing de- 
vice. An illustrated list of duplex and other pumps, either belt- 
driven or geared to oil engines, has also been issued by Messrs. 
Tangyes. 

Chain drives are described in a catalogue published by the 
Westinghouse Brake Company, Ltd., 82 York Road, London. 
“So great has been the extension of our chain business that we 
are again obliged to issue a new pamphlet. When we secured 
the manufacturing rights five years ago, and built the com- 
prehensive chain works at King’s Cross, we were confident of 
the appreciation with which the rocker-joint chain drives would 
meet. Now we admit that our expectations have been far 
exceeded, not only in regard to actual turn-over, but in the 
variety of purposes for which our chain drives have proved 
themselves to be the most suitable power transmitters. We 
have in operation drives ranging from ¥%4 to 500 horsepower 
in all manufacturing centers of the world. We have equipped 
numerous kinds of direct-driven machine tools, line shafting, 
steel mills, air pumps, engine governors, calendar rolls, feed 
motions, crane motions, pleasure cars, motor omnibuses, tur- 
bine fishing yachts, paddle steamers and other types of marine 
propulsion, while more recently we have supplied our chain 
drives for aeroplanes and dirigible air ships; in fact, we are 
furnishing these drives for every kind of high-speed power 
transmission.” 
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THE BEST 
AND MOST 
ECONOMICAL 
COVERING IN 
EXISTENCE. 


PATENT 
NON- 


j 
KEENAN’S 0.32% inc 
COMPOSITION 


SUNG WILL OUTLAST 
ANY OTHER MAKE & GIVE BETTER RESULTS. 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & GO. 


Makers of all kinds of Coverings, 


TREDEGAR ROAD, BOW, LONDON, E. 


—— AN Dia 


80, GREAT WELLINGTON ST., GLASGOW. 


Pacific Steam Navigation Co.’s SS. ‘‘Orcoma.” 
Boilers, Cylinders and all Pipes covered by Matthew Keenan & Oo., Lid, 


Messrs. 8S. T. Taylor & Sons, Scotswood, Newcastle-on- 
Tyne, in addition to being on the Admiralty list, have quite 
recently been placed on the War Office list in connection with 
their “Tynos” non-conducting specialties. 

“Melloid” white metal, “B” quality, for the lining of bear- 
ings, is an alloy made by Bull’s Metal & Melloid Company, 
Ltd., Yoker near Glasgow, and is stated in a circular issued by 
that company to give satisfaction when exposed to extreme 
wear and heating, as in marine bearings, eccentrics, etc. 

Messrs. Simpson, Strickland & Company, Ltd., of Dart- 
mouth, state that Mr. F. C. Simpson, who has taken no active 
part in the business of the firm for a number of years past, 
has now definitely retired, and that the vacancy on the board 
of directors has been filled by the appointment of the present 
works manager, Mr. J. E. Cooper. : 

Compound surface condensing marine engines for yachts, 
launches, tugboats, etc., are described in circulars published 
by W. Sisson & Company, Ltd., Gloucester. These engines are 
suited for 160 pounds water pressure, or up to, say, 200 pounds, 
if required, and are provided, when desired, with a suitable 
boiler and all accessories, making a complete set of machinery 


all ready for fixing on board. 


(ESTABLISHED 1785) 
10, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 
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BUSINESS NOTES 


AMERICA 


SAMPLES OF FIRE HOSE, submitted with bids after January 
I, according to an agreement made by all fire hose manufac- 
turers, shall not measure over 6 inches in length. 


TUNGSTEN LAMps IN A WrecK.—A collision between the 
Pennsylvania passenger train and an empty engine, at Jersey 
City last November, damaged the engine and cars considerably. 
One of the steel passenger coaches jumped the track and 
turned over on its side, bending one of its steel plates about 18 
inches. In the lighting equipment of this car were nine 
Tungsten lamps, made by the General Electric Company, 
Schenectady, N. Y., and we are informed that after the wreck, 
when all the lamps were taken out and tested, the Tungstens 
were found to be in perfect condition, a proof of the remark- 
able strength and durability of these lamps. 


New New York City Brancu ror Burratos.—In keeping 
with their broad business belief that their responsibility as 
engine builders does not cease when they have sold an engine, 
the Buffalo Gasolene Motor Company, Buffalo, N. Y., builders 
of Buffalo engines, have changed their selling agency in New 
York City to a branch office, to give closer and better service 
to the hundreds of Buffalo users in the Metropolitan district. 
This will provide a more intimate and direct business relation 
between the maker and buyer. The selling agency for Buf- 
falos for the Metropolitan district has been taken out of the 
hands of the Motor Boat Supply Company, at No. 107 Liberty 
street, and a Buffalo Gasolene Motor Company branch opened 
at 1035 Terminal building, No. 30 Church street, with Mr. 
W. S. MacLeod in charge as branch manager. Mr. MacLeod 
is an exceptionally proficient engine man. For three years he 
was the agent for Buffalos at Washington, D. C. His new 
territory will include the State of Connecticut beside the Me- 
tropolitan district, which takes in Long Island, the Hudson 
River and the New Jersey coast. The Buffalo Gasolene Motor 
Company is now enabled to give its generous home office 
service to all Buffalo users or buyers in this territory. 
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THE Eureka Frre Hos—E MANUFACTURING CoMPANy recently 
sold 2,000 feet of Red Cross fire hose to the city of Newburg, 
N. Y., at the price of 90 cents foot, coupled. An item in a 
local paper stating that the city had bought “Paragon” hose 
at 90 cents has been copied in a number of papers throughout 
the country. The Eureka Fire Hose Manufacturing Company 
wishes to say that “Paragon” hose is never sold at less than 
the standard price of $1.00 per foot. 

VESSELS CLASSED AND RATED by the American Bureau of 
Shipping, 66 Beaver street, New York, in the Record of Amer- 
ican and Foreign Shipping: American screw, Capt. James 
Fornance; American screw, Capt. Gregory Barrett; American 
screw, Advance; American screw, Evelyn; American screw, 
Baltimore; American screw, Carolina; American screw, Mel- 
rose; American screw, Malden; American screw, Everett; 
American six-masted schooner, Wyoming; American schooner, 
G. J. Cherry; American schooner, Frances M.; American tern, 
Lizzie E. Dennison; American tern, Herald; American tern, 
Willie H. Child; British tern, Wilfrid M., and British barken- 
tine, Emma R. Smith. 

THE FIRST ALL-AMERICAN EXPOSITION ever held in a foreign 
country will be the American Exposition to be held in Berlin 
in June, July and August of this year. Unlike a world’s fair, 
where a large percentage of the visitors are merely sightseers 
and exhibits are lost in a maze of many buildings and amuse- 
ment resorts, this exposition will appeal to the business men 
of Europe, who will want to see what Americans are doing. 
The official catalogue of the exposition will constitute a per- 
manent record of the exhibitors and their wares, which pro- 
gressive dealers and importers the world over will naturally 
consult in looking for new connections or in placing orders. 
There will be no customs duties, and exhibits will be entitled 
to a 30 percent ocean freight reduction both ways. For those 
who do not care to send a representative of their own to 
Berlin to install and demonstrate their exhibits, the manage- 
ment will provide, through a sales office and a bureau of infor- 
mation, established in the Palace, the service of competent 
men, who will devote their entire time to such exhibits. Be- 
yond packing the exhibits at their factories, therefore, manu- 
facturers will be relieved from all further trouble in connec- 
tion with their exhibits. Full particulars may be obtained by 
applying to “Headquarters of the American Exposition, 50 
Church street, New York.” 


COBBS HIGH PRESSURE SPIRAL PISTON | 


And VALVE STEM PACKING 


IT HAS STOOD THE 

TEST OF YEARS 

AND NOT FOUND 
WANTING 


WHY? 


Because it is the only one constructed on correct principles. 
core is made of aspecial oil and heat resisting compound covered with 
duck, the outer covering being fine asbestos. 


IT IS THE MOST 

ECONOMICAL AND 

GREATEST LABOR 
SAVER 


The rubber 


It will not score the rod 


or blow out under the highest pressure. 


NEW YORK BELTING AND PACKING CO. 


91 and 93 Chambers Street, NEW YORK 
LONDON, E.C., ENGLAND, 11 Southampton Row 


CHICAGO, ILL., 150 Lake Street 

ST. LOUIS, MO., 218-220 CuHestnut StREET 
PHILADELPHIA, PA., 118-120 NortH 8TH STREET 
SAN FRANCISCO, CAL., 129-131 First St. OaKtanp 
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Mr. C. N. Manrrep, for several years manager of the ad- 
vertising department of the H. W. Johns-Manville Company, 
100 William street, New York, has resigned to become secre- 
tary of the Willett Press, New York City. 


WiturAMs’ “Vutcan” Auto Toot.—Convenience, service and 
wear are assured in this combination. ‘he tools are drop- 
forged from carefully selected steel, milled and ground to cor- 
rect sizes of openings, tempered, polished and blued. It is a 
veritable “half-pound” tool chest, replacing a dozen ordinary 
tools. Its usefulness and efficiency extend to all mechanical 
purposes—a thorough household, motor boat, etc., ete., tool. 
They are packed in canvas bags with button flap, and become 
an unusually adaptable hip-pocket companion; 8 inches length 
and % pound weight. Retailed everywhere at $1.00 each. Sold 
to dealers only, in not less than 1 dozen lots. 


JapANESE InstiruTION oF Nayat Arcuitects.—The annual 


meeting of this body, which includes alike those responsible - 


for naval and for merchant ship designing in the Island Em- 
pire in the Far East, took place in November, and was well 
attended, both in its business proceedings and in the social 
gathering that followed. Four papers were read at the 
former, the titles and authors as follows: “On the Develop- 
ment of Fishing Boats in Japan,” by S. Cato, M. E., inspector 
of fishing boats for the Imperial Fisheries Bureau; “On 
Lloyd’s Rules, their Development and New Departure,” by 
J. Imaoka, M. E., naval architect to the Marine Bureau, De- 
partment of Communications; “On Lloyd’s New Rules,” by 
F. P. Purvis, professor of naval architecture Tokio Imperial 
University; “On the Oil-Burning Arrangements of Tenyo 
Maru and Chiyo Maru,” by Dr. S. Terano and Baron Shiba, 
professor of naval architecture, and professor of marine engi- 
neering (respectively), Tokio Imperial University. 


A NEW BOILER COMPOUND COMPANY has been formed to manu- 
facture and compound chemicals for boiler treatment. Nearly 
all the men identified with the new firm have given up re- 
munerative positions elsewhere. The new organization, which 
is incorporated under the name of Green, Hook & Company, 
with its main office in the Hudson Terminal building, New 
York, is also operating its own branch offices in Boston, Phila- 
delphia, Baltimore, Norfolk and Havana. Other offices will 
be opened as fast as capable representatives can be found. 
The main laboratory and works are in Jersey City, N. J., and 
another is under construction in Baltimore. Financially the 
company is backed by Jacob W. Hook, president Old Town 
National Bank, and owner of Jacob W. Hook & Company, 
and C. Howard Hook & Company, manufacturers and dealers 
in oils, greases, etc., of Baltimore, and Stanley K. Green, of 
New York. The executive end of the business will be largely 
in the hands of Stanley K. Green, formerly sales manager of 
the George W. Lord Company, which company made a spe- 
cialty of stationary boiler compound business. Until recently 
Mr. Green was in a similar capacity with the Bird-Archer 
Company. Mr. Green’s practice and experience cover both 
stationary and marine boiler conditions. He has observed and 
tabulated the results from the use of boiler compound in 
thousands of various analyses, noting the actual working con- 
ditions within boilers, and the effects of powder, extract and 
liquid compounds in each formula. The Jersey City laboratory 
is in charge of John Barnes, late with the Bird-Archer Com- 
pany, and said to be the originator and patentee of mercury 
compounds for marine and stationary use. With Mr. Barnes is 
his son, George W. Barnes, who for a long time has assisted 
his father in the factory of the Bird-Archer Company. The 
Baltimore laboratory, when completed, will be in charge of 
Chester W. Ahlum, F. C. S., late chief chemist of the George 
W. Lord Company, and now consulting chemist of Green, 
Hook & Company. With the New York office are H. E. Chap- 
man, ex-chief engineer of the American liner New York, 
formerly chief engineer of the power plant of Harlan & Hol- 
lingsworth, Wilmington, Del., and superintendent of the Jersey 
Central Railroad repair shops and late chief enspector of the 
Bird-Archer Company; George W. Worth, who for twenty- 
five years was boiler inspector for the city of New York; Geo. 
W. Laughton, a well-known engineer and recently a salesman 
with the Crandall Packing Company, and W. B. Pierce, a 
marine engineer. The Boston, Baltimore, Norfolk, Philadel- 
phia and Havana offices are all stated to be in the hands of 
experienced mien. The new company has secured as advertis- 
ing manager A. Eugene Michel, mechanical engineer and a 
late publicity manager. Mr. Michel is thoroughly familiar 
with the technical and practical side of engineering, so that the 
reader of the new company’s advertising is assured of whole- 
some information which bears investigation and will prove of 
practical value. 
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What Size Are 
Your Boiler Tubes? 


Your marine boiler probably has small- 
sized tubes and for that reason you imagine 
it is impossible to obtain a tube cleaner 
which will do good work in removing scale. 


Turbine Cleaner with Quick Repair Head 


Have you tried a Weinland Cleaner ? 


We can supply you with a steam, water or 
air-driven cleaner in sizes from two inches up. 
One of these cleaners with a Weinland Quick 
Repair Head at the business end is capable of 
removing the toughest and hardest scale from 
any marine boiler. 


Don’t dope your feed water with a lot of 
chemicals that you know nothing about just 
because you imagine that scale can’t be re- 
moved by the logical method,—that is,—the 
Weinland method. 


Cleaners suitable for condensers, marine 
boilers and stationary boilers are fully described 
in our Catalogue “K.” Write for it. 


THE LAGONDA MFG. CO. 


SPRINGFIELD, 0. 


Makers of Lagonda Automatic Cut-Off Valves, 
Reseating Machines and Tube Cutters 


New York Boston Philadelphia Pittsburg 
Chicago San Francisco Ss uis 
Toledo 
London 115B 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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FEBRUARY, IQIO. 


HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (% penny) per word. 
But no advertisement will be inserted for less than 75 cents (3 shillings). 
Replies can be sent to our. care if desired, and they will be forwarded 
without additional charge. 


For Sale.—Transactions of the Institution of Naval Archi- 
tects, London, 1901 to 1908; in perfect condition; also a selec- 
tion of other books on naval architecture. Address Library, 
care INTERNATIONAL MARINE ENGINEERING. 


For Sale.—Volumes 6 to 16, inclusive, of Transactions of 
Society of Naval Architects. In good condition. Address 
Box 21, care INTERNATIONAL MARINE ENGINEERING. 


Inventor of patent telemotor wishes to communicate with 
firm who would take up manufacture. British and American 
patents. Address Telemotor, care INTERNATIONAL MARINE 
ENGINEERING. 


Wanted.—One copy each of INTERNATIONAL MARINE ENGcI- 
NEERING for February and March, 1907. Address Engineer, 
care INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, 
New York. 


New ZEALAND NEWSPAPERS, just arrived, tell that the motor 
boat event at the annual Ponsonsby regatta at Auckland, wit- 
nessed by 10,000 persons, was won by L’Aiglon, powered with 
an American-made engine—a 6-horsepower heavy-duty Buf- 
falo. It seems that this Ponsonsby regatta is the big thing 
over there, and it looks as if the population of the entire 
country must have turned out to see it. 


An ANNOUNCEMENT.—“The Griscom-Spencer Company will 
hereafter devote its attention and manufacturing facilities to 
the production and promotion of its marine and other engi- 
neering specialties, steamship repairs and general engineering 
work. Having turned over to Mr. M. K. Bowman its mis- 
cellaneous supply business, as conducted for so many years 
at 229-230 West street, New York, where it will be hereafter 
carried on by Mr. Bowman and his associates under the title 
of the M. K. Bowman-Edson Company, we bespeak for Mr. 
Bowman and his company the favorable consideration of the 
trade, and assure our clients that our best wishes go with Mr. 
Bowman in his new enterprise—The Griscom-Spencer Com- 
pany. 


ANoTHER ANNOUNCEMENT.—“The M. K. Bowman-Edson 
Company has taken over the miscellaneous supply business, as 
conducted for so many years by the James Reilly Repair & 
Supply Company and the Griscom-Spencer Company, of which 
companies Mr. M. K. Bowman has for seventeen years been 
the treasurer. The company is located in the warehouse at 
2290-230 West street (the old stand). Mr. Bowman is presi- 
dent and active manager, and solicits from his friends and 
trade acquaintances made during his thirty-five years’ associa- 
tion with the supply business their favorable consideration.” 


M. E. B. A. Convention.—The rooms of the Bird-Archer 
Company, manufacturer of boiler compound, were made the 
headquarters by the delegates when not in session. The rooms 
were designated by a large electric sign showing the trade- 
mark of the firm. The company was represented by Richard 
Kelly, marine manager; Thomas Service and C. T. McGern, 
who furnished each delegate with two beautiful souvenirs—a 
seal leather pocketbook and a pair of gold sleeve buttons, upon 
which were enameled the insignia of the M. E. B. A. Besides 
these, a handsome calendar was given. Refreshments were 
served in their rooms, which were kept open night and day. 
The Garlock Packing Company was well represented at the 
convention, and a 5-foot steel tape was presented to each dele- 
gate with the compliments of the above company. The Peer- 
less Rubber Manufacturing Company was represented by 
Stephen Roberts, Herbert Self, Charles Heitzmann and J. L. 
Lounsberry, who entertained their friends in a suite of rooms. 
Greene, Tweed & Company were represented by Frank Rans- 
ley and B. M. Bulkley. Green, Hook & Company were repre- 
sented by Stanley K. Green, president, together with Mr. Chap- 
man. their New York representative, and Mr. Fechter, their 
Baltimore representative. Manning, Maxwell & Moore and 
the Consolidated Valve Company were represented by L. M. 
Brigham and Frank P. Corbett. 


International Marine Engineering 


MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
29 West 39th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 

First Vice-President—Charles S. Follett, 477 Arcade Annex, Seattle, 
Wash. 

Second Vice-President—E. I. Jenkins, 3707 Clinton Ave., Cleveland, O. 

Third Vice-President--Charles N. Vosburgia, 6323 Patton St., New 
Orleans, La. 

Secretary—Albert L. Jones, 289 Champlain St., Detroit, Mich. 

Treasurer—John Henry, 315 South Sixth St., Saginaw, Mich. 


ADVISORY BOARD. 


Chairman—Wnm. Sheffer, 428 N. Carey St., Baltimore, Md. 
Secretary—W. D. Blaicher, 10 Exchange St., Buffalo, N. Y. 
Franklin J. Houghton, Port Richmond, L. I., N. Y. 


BUSINESS NOTES 


GREAT BRITAIN 


TEMPOMETER OR HorometricAL CuArt.—This ingenious in- 
vention is designed in a clear and simple manner, and consists 
of a clock dial, beautifully printed in colors and mounted on a 
stout card, in the center of which is a revolving disc. By 
means of this revolving disc the local mean time, latitude and 
longitude of all the principal cities, towns and other land- 
marks throughout the world can be seen at a glance. In con- 
junction therewith, a calendar is arranged whereby the years, 
months, weeks and days since the introduction of the new 
method of time into Britain (1752 A. D.) and onwards, are in 
full view of the user as in an ordinary calendar. Useful 
decorative features are obtained by showing (centrally) dia- 
gram of the earth’s orbit, and, consequently, the process of the 
seasons, while four corner panels are symbolical of morning, 
noon, evening and night. The tempometer, being printed in 
colors, is artistic and attractive, and should be in every ship, 
office, school and home, as it will be found to be an absolute 
requisite and a welcome desideratum. For educational pur- 
poses alone every school and home should possess this chart. 
Full instructions with each chart, and can be had from all 
booksellers, stationers and chartsellers throughout the world, 
or direct from James Munro & Company, Ltd., tor-103 King 
street, Tradeston, Glasgow.” 
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RAINBOW PACKING 


CAN’T 
BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT 
ECONOMICAL 
Will hold the RELIABLE 


highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 


16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :—Carr Bros., Ltd., 11 Queen Victoria Street, London, KE. C. 


Detroit, Mich —16—24 Woodward Ave. Indianapolis, Ind.—388-42 South Capitol Ave. Tacoma, Wash.—1316-1318 A Street. 

Chicago, Ill.—202-210 South Water St Omaha, Neb.—1218 Farnam St. Portland, Ore.—27-28 North Front St. 

Pittsburg, Pa.—425-427 First Ave. Denver, Col.—1556 Wazee St. Vancouver, B. C.—Carral & Alexander Sts. 

San Francisco, Cal.—416-—422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. FOREIGN DEPOTS 

New Orleans, La.—Cor. Common & Tchoup- Waco, Texas—709-711 Austin Ave. Sole European Depot—Anglo-American Rub- 
itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. ber Co., Ltd, 58 Holborn Viaduct Lon- 

Atlanta, Ga.—7-9 South Broad St. Boston, Mass.—110 Federal St. don, E. C. i 

Houston, Tex.—113 Main St. Buffalo, N. Y.—379 Washington St. Paris, France—76 Ave. de la Republique, % 

Kansas City, Mo.—1221-1223 Union Ave. Rochester, N. Y.—55 East Main St. Johannesburg, South Africa—2427 Mercantile 

Seattle. Wash,—212-216 Jackson St. Los Angeles, Cal.—115 South Los Angeles St. Building. 2 ‘ 

Philadelphia, Pa.—245-247 Master St. Baltimore, Md.—37 Hopkins Place. Copenhagen, Den.—Frederiksholms, Kanal 6. 

| Louisville, Ky.—111-121 West Main St Spokane, Wash.—1016-1018 Railroad Ave Sydney, Australia—270 George St. 
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TRADE PUBLICATIONS. 


AMERICA 


“The J. M. Packing Expert” is published by H. W. Johns- 
Manville Company, 100 William street, New York, and any 
one of our readers who will mention this magazine will be put 
on the free mailing list upon application. The object of the 
publication is to keep the engineering public in touch with de- 
velopments in the packing business. 


A jet condenser, giving a vacuum of 28.75 inches of mer- 
cury, which is so designed that a thorough mixture of exhaust 
steam and cooling water takes place, and at the same time the 
air present is prevented from pocketing and is delivered to the 
air pump at a minimum temperature, involves numerous in- 
teresting departures in condenser design. These features are 
brought out and the general theory of jet condenser con- 
struction discussed in a reprint of the article, “A Radical 
Improvement in Jet Condensers.’’ This booklet is being dis- 
tributed by the Wheeler Condenser & Engineering Company, 
of Carteret, N. J. 


The Bridgeport Motor Company, Bridgeport, Conn., has 
just issued its 1910 catalogue. “No radical changes have 
been made in the Bridgeport for 1910; no weak points in its 
construction have presented themselves, and, in our opinion, 
_ backed by the report of our customers at large, the Bridge- 
' port motor to-day represents the highest stage of marine 
gasoline motor perfection. The descriptive matter on the 
pages following has been compiled in as simple a manner as 
possible, that the most inexperienced in mechanical subjects 
may understand and appreciate the quality of our product. 
We do not cotintenance the employment of misleading state- 
ments, nor do we enlarge upon the description of unim- 
portant features, with a view of influencing prospective pur- 
chasers who do not know. Our policy is to build Bridgeport 
motors first-class in every detail—to provide our customers 
with substantial, practical motors, that are simple, easy to 
operate, easy to care for, economical in fuel consumption— 
and most important of all—economical in repairs.” 


“Tllustrated Opinions” is the title of a 156-page book pub- 
lished by the Roberts Safety Water Tube Boiler Company, 
Red Bank, N. J. “The Roberts Safety Watertube Boiler was 
invented, for use in his own yacht, by Mr. E. E. Roberts, of 
New York. He had been for many years an engineer in the 
regular service of the United States navy, and had had a 
large experience with the machinery of merchant vessels. 
At the time of the invention of the boiler he was doing busi- 
ness as a consulting engineer in New York, and was very 
successful in that line. He had lately purchased a summer 
cottage on the banks of the Shrewsbury River in New Jersey, 
anu the salt in his blood made it necessary that he should have 
some sort of ctaft with which to enjoy the beautiful Shrews- 
bury River and its connections. Doing business in New York 
and living in New Jersey, left such a short time each day for 
the enjoyment of the water that it was absolutely necessary 
for him to have a boiler which would get up steam with great 
rapidity upon arrival at home. He had tried all the boilers 
generally used without satisfaction, when the idea of a steady 
waterline, quick-steaming, watertube boiler suggested itself 
to him, and he built one which proved entirely satisfactory. 
This boiler is still in use in the launch Mamie C. This boiler 
was, however, a very crude affair compared with the boiler 
subsequently patented by Mr. Roberts. The boiler was not 
originally invented for commercial purposes. The inventor 
had a very satisfactory business at the time, and did not care 
to make any change in that respect. After using the Mamie 
C. for about two years he sold her to Mr. A. E. Clark, 
and we believe she is still owned by that gentleman. She 
acted as the first advertisement for the boiler, and the result 
was that inquiries and orders began to pour in upon Mr 
Roberts to such an extent that he was obliged to give up his 
business as consulting engineer and eventually organize the 
Roberts Safety Water Tube Boiler Company. Over 1,600 
boilers were sold previous to the time that this pamphlet went 
to press in the spring of 1908. They range in power from 10 
horsepower to 700 horsepower each. They are used for all 
types of vessels, and, to a greater or less extent, by all the 
departments of the United States Government, as well as by a 
number of foreign governments. The boilers are of light 
weight, occupy little space, are practically non-explosive, are 
easily repaired without recourse to the boiler shop, and fur- 
nish absolutely dry steam. The water in the gage-glass is 
probably more steady than in that of any other boiler in ex- 
istence. They meet all the requirements of the United States 
Inspection Service, and are licensed for 250 pounds of steam— 
and frequently for much in excess of that pressure.” 


Astonishing 
Reductions in 
Fuel Bills 


effected by ordinary pipe coverings 
when placed on bare pipes are not as 
remarkable as the reductions As- 
BESTO-SPONGE FELTED PIPE COVER- 


ING makes in fuel bills when placed FASTENNG 2110 NN 
on pipes previously insulated with BD, 


ordinary covering. Repeated tests 

prove that ASBESTO-SPONGE FELTED PIPE COVERING 
will save about 26 per cent more coal than any ordinary 
covering. It will carry steam over a mile with practically 
no loss. The secret lies in the fact that 


Asbesto-Sponge Felted 
Pipe Covering 


Contains more Dead Air Cells than any other Covering. 


Vibration or rough usage will not crack, break or cause 
ASBESTO-SPONGE FELTED PIPE COVERING to crumble or 
lose its insulating efficiency. It retains its superior eff- 
ciency indefinitely because made from many layers of 
a thin felt composed of best quality Asbestos Fibre 
and fine particles of granulated sponge. The use of 
ASBESTO-SPONGE FELTED is an investment, not an expense. 


=~ Write our nearest Branch for Sample and Catalog. 


H. W. JOHNS-MANVILLE Co. 


Baltimore Dallas Milwaukee Pittsburg 
Boston Detroit Minneapolis San Francisco 
Buffalo Kansas City New Orleans Seattle 
Chicago London New York St. Louis 
Cleveland Los Angeies Philadelphia 1125 


SULZER DIESEL ENGINES 


Most economical Internal Combustion Engines, 
Burning cheap Liquid Fuel with high flash point. 


Reversible Two Stroke Marine Engine 


(Engine itself reversible) 


ULZER BROS. 


WINTERTHUR, Switzerland. 
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A very complete catalogue of 564 pages has been issued by 
the Lunkenheimer Company, Cincinnati, Ohio, and a copy will 
be sent free to any of our readers who will mention this maga- 
zine. This catalogue must have at least a thousand illustra- 
tions, and no one in the market for such specialties as brass 
and iron valves, whistles, cocks, gages, injectors, oil pumps, 
oil and grease cups, etc., should fail to send for a copy. 


Marine auxiliary specialties of many kinds are described 
in illustrated circulars nublished by the William Powell Com- 
pany, Cincinnati, Ohio. Among these are the “Union” com- 
posite disc valve, an improved glass cylinder oil pump, in- 
jectors, a multiple-sight feed oiler, the “Cyclone” blow-off 
valye, compression grease cups, the “Trojan” lubricator, 
throttle valves of various types, engine oilers, the Powell 
“White Star” valve, grease cups and many others. 


Fox motors form the subject of a pamphlet published by 
the Dean Manufacturing Company, Newport, Ky. The special 
feature of this company’s motor is stated to be the design and 
location of an auxiliary fourth port. Through this port air 
is drawn into the expansion chamber slightly in advance of the 
incoming charge of gas, and it is stated that this injection of 
air accomplishes the double purpose of expelling the burned 
gas without waste of fuel, and leaving pure air in the explos- 
ion chamber instead of vitiated gas. 


A pamphlet entitled Arrangement of Engine Cylinders to 


Produce Uniform Torque, has just been issued by the Ameri- . 


can Engine Company, Bound Brook, N. J. This pamphlet 
contains typical indicator cards taken from the American ball- 
angle compound engine, and also a derived crank effort dia- 
gram. This diagram shows that this type of engine produces 
a torque which is nearly as uniform as that given by steam 
turbines, while the steam consumption is considerably less 
than that of turbines. The booklet also contains a discussion 
of the crank effort diagram, and will be sent free upon ap- 
plication. 


“Rainbow” packing is the subject of a folder published by 


the Peerless Rubber Manufacturing Company, 16 Warren . 


street, New York City. This packing is suitable for any kind 
of steam, air or hot-water joint. It is non-conducting, and 
the claim is made that it is especially durable, effective and 
economical. The joints can be made and broken in one-eighth 
of the time consumed with the packings that harden, as a 
tool is not reauired to break or face-off the joint. This pack- 
ing is said to make a tight joint, no matter how rough the 
surface may be to which it is applied, and not to be affected 
by oil, ammonia, steam, heat or alkalies, nor will it harden or 
crack. 


A handsome gas-engine catalogue has just been issued by 
the Buffalo Gasolene Motor Company, 1209 to 1221 Niagara 
street, Buffalo, N. Y. “Buffalo” engines have been installed 
in some of the best-known working boats, tugs, launches, 
yachts and motor boats in the country, and the company makes 
a specialty of fitting a boat with exactly the kind of engine 
suitable for its use. There are twenty-two different kinds 
of “Buffalo” engines and three distinct types. The regular 
type ranges from 2 to 1co horsepower in two to six cylinders. 
The heavy-duty type from 4 to 54 horsepower in one to six 
cylinders. In the lightweight high-speed type there are four 
sizes, the latest being a high-power eight-cylinder concentrated 
racing machine of the improved V-type. 


In a pamphlet entitled Advertising and Its Service, the 
Geo. H. Gibson Company, Tribune building, New York, has 
reprinted from the New York Evening Post an article dis- 
cussing the economic theory of advertising, especially as re- 
gards the engineering and mechanical industries. It is shown 
that, contrary to current academic opinion, properly directed 
advertising reduces the cost of distribution of goods by pro- 
viding the salesmen with a greater number of selling oppor- 
tunities in a given territory and in a given time. It performs 
the preliminary but necessary work of informing and edu- 
cating the prospective user as to the nature, possibilities and 
profitableness of improved machinery, thereby hastening its 
adoption. Greater sales, brought about through advertising, 
usually make possible cheaper production, thereby benefiting 
the community as a whole, while competitive advertising, 
which seems to be the especial bugaboo of socialistic writers, 
is also a benefit, insomuch as it stimulates to improvements in 
the design of apparatus, and advertising is necessary in order 
that such improvements may meet with a prompt and ade- 
quate reward. A secondary benefit is derived from the fact 
that a consistent policy of advertising lessens the capital risk 
when new enterprises are undertaken and insures permanency 
to a business. In other words, advertising does not become 
an added burden on the consumer. Copies of this pamphlet 
may be had from the Geo. H. Gibson Company, 


Engineers’ Taper, Wire & Thickness Gage 


ATHOL MESS US-AS 


This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 

_ The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other % of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
inches long, convenient to handle or to carry in the pocket. 


Price, each, $3.50 Catalogue 18-L Free, 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


The Powell Pilot Brass Mounted or All 
Iron Gate Valve A Double Disk Iron body 


Gate Valve for medium 
pressures. The body 
is strong and compact with 
heavy lugs carrying stud 
bolts E. The stud. holes, 
in lug of bonnet cap A, 
being accuratetly drilled to 
template, permit the valve 
to be assembled any old 
way. No matter how you 
handle it after taking apart, 
it always fits. 


vF The Double Brass Disks, 
= i made adjustable by ball and 
i d 


socket back, are hung in re- 
On cesses to the collar on the 

vi i) lower end of the stem. Stem 
OE is cut to a true {Acme 
thread, the best for wear. 


The Powell Pilot Gate 
Value is also made all iron. 
For the control of cyanide 
solutions, acids, ammonia 
and other fluids that attack 
brass it has no equal. Send 
for special circular. 


IF YOUR jobber does not have 
them in stock—ask us who does 


THE A Wm. POWELL Co. 


THE 


@¢ DEPENDABLE ENGINEERING SPECIALTIES. 
CINCINNATI 


8 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


MARrcH, IgIo. 


International Marine Engineering 


A NEW DIXON BOOKLET 


**Dixon’s Graphite on Ship- 
board,”’ is just off the press. 
It explains how graphite is best 
used by the marine engineer 
and the benefits of its use. 
Write for free copy, 75-C. 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N.J. 


Send for Catalogue M.E. 


BOSTON s LOCKPORT 
BLOCK G0. 


103 Condor St., 
EAST BOSTON, MASS. 


The Shipbuilder’s 
Hand Book 


A DIGEST OF THE SEVERAL SHIP 
CLASSIFICATION SOCIETY RULES 


These rules, as published by the several Societies are 
very elaborate, and it requires several volumes to look up 
any one subject. 


In order to have them in convenient form so that any 
subject may be looked up with the least waste of time, there 
has been published a complete digest of said Societies’ Rules 
in book form. 


There are 160 printed pages, printed only on right hand 
pages. The left hand pages are left blank for purposes of 
interlining, additions, or changes in the Rules, or for any 
notes which the user ‘of the book may wish to make. There 
is a complete index. 

The pages are about 8 by 11 inches, and the book is 
bound with flexible cloth cover, so that it can be folded up 
and put into the pocket. 


PRICE, 12s. Od. 


$3.00 - 


INTERNATIONAL JNARINE ENGINEERING 


Whitehall Building, 17 Battery Place 
New York City 


Christopher Street, Finsbury Square 


London, E. C. 
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Dixon’s “Eterno,” an indelible pencil, is described by the 
Joseph Dixon Crucible Company, Jersey City, N. J., in a pam- 
phlet just issued. This pencil writes black and copies purple, 
and will be found valuable for office use. 

Cast iron exhaust fans and the “Dixie” exhaust fan are the 
subject of Bulletins Nos. 271 and 272 published by the Ameri- 
can Blower Company, Detroit, Mich. The “Dixie” fan is 
especially suitable for removing shavings, iron filings, emery 
dust, etc. 

The Blaisdell air compressors, made in all types and sizes, 
and for every purpose to which compressed air is applied, are 
the subject of bulletin No. 15 issued by the Blaisdell Machinery 
Company, Bradford, Pa. Detailed specifications covering any 
particular size will be furnished by the company upon ap- 
plication. 

The Syracuse chemical fire extinguisher, which is said to 
be especially desirable for marine use, is described in a booklet 
published by the Syracuse Chemical Fire Extinguisher Com- 
pany, Syracuse, N. Y. The claim is made that this extin- 
guisher is the only non-freezing acid and soda extinguisher 
on the market. 


“Some Samples of Gears Correctly Cut” are illustrated in 
a booklet published by the Fawcus Machine Company, 2820 
Smallman street, Pittsburg, Pa. This company makes gears 
and pinions of all kinds, besides double-axle cutting off and 
centering machines, and complete operating. mechanism for all 
kinds of lifting, rolling and swinging bridges. 

A, sample corrugated copper gasket for steam, water, air 
or acid is being distributed by the United States Mineral Wool 
Company, 140 Cedar street, New York City. The claim is 
made that connections with these gaskets will not blow out 
after continued use, and that they are especially useful on 
pipes in which steam is alternately off and on. 


“Centrifugal Pumps” is the title of a catalogue published 
by the Lawrence Pump & Engine Company, Lawrence, Mass. 
Among the pumps this company makes is a sand and dredg- 
ing pump, with a 7 by 8 engine, which may be driven by a belt, 
or directly coupled to the engine. The company also makes 
circulating pumps suitable for marine use. 


Valves of many kinds form the subject of a 36-page cata- 
logue distributed by the Caskey Valve Company, Holmesburg, 
Philadelphia, Pa. Among the various valves described in this 
catalogue are blow-off valves, steam valves, hydraulic stop 
valves, hydraulic single-operating valves, hy draulic two-pres- 
sure valves, hydraulic four-way valves and air valves. 


Packings for all purposes, manufactured by the Home 
Rubber Company, Trenton, N. J., are described in a hand- 
somely printed and illustrated catalogue of 122 pages which 
the company has just issued. A free copy of this catalogue, as 
well as a useful fountain pencil, will be sent upon request to 
any of our readers mentioning INTERNATIONAL Marine En- 
GINEERING. 


TRADE PUBLICATIONS 


GREAT BRITAIN 


A catalogue of drop-stamps and other machinery for die- 
forging work has been issued by B. & S. Massey, Openshaw, 
Manchester. Drop-stamps with steam lifters on the Brett 
system are tllustrated. Massey’s patent friction lift is also 
described, and stamps with tups weighing from 3 to 20 cwt. 
are shown fitted with this form of lift. The catalogue also 
gives particulars of board drop-stamps, steam stamping ham- 
mers, trimming presses, bar-heating furnaces for coke or oil 
fuel, and illustrates a number of sample forgings to show the 
class of work that can be dealt with by drop-stamps of dif- 
ferent weights, 


Marine auxiliary machinery is described and illustrated 
in a 72-page catalogue issued by G. & J. Weir, Ltd., Cathcart, 
Glasgow. The company states that the issue of the new 
edition of its sectional catalogue has been found necessary on 
account of modifications, additions and improvements made in 
the specialties the firm manufactures for merchant marine 
service. The attention of G, & J. Weir, Ltd., has been devoted 
for many years to methods and appliances for the prevention 
of corrosion in boilers, feed heating, boiler feeding and similar 
questions connected with marine boilers. Among the aux- 
iliaries described and illustrated in this catalogue are feed- 
water heaters of various types, feed pumps, hydrokineters, air 
pumps and others. A special catalogue has been issued by the 
company describing its patent evaporator, which has been 
adopted by many of the leading steamship companies through- 
out the world. 
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Lathes of various types and other machine tools are de- 
scribed in illustrated sheets issued by John Lang & Sons, 
Johnstone. Sheet 205 states that from the experience gained 
by the use of modern high-speed steel, John Lang & Sons have 
decided to place on the market a range of lathes fitted with 
duplex, double-geared step-cone headstocks. These head- 
stocks are said to possess a number of excellent features not 
embodied in the ordinary double-geared type. 


George Swift & Sons, Claremont Iron Works, Halifax, 
have issued two catalogue sections of machine tools, and also 
a list of tools in stock. The first gives drilling machines of 
the radial, wall, pillar and bench types, double and treble- 
geared sliding, surfacing and screw-cutting lathes, from 12% 
to 24'4-inch centers, and also slotting machines, single-ended 
punching and shearing machines, and some other tools. In 
the other part high-speed radial drilling and tapping ma- 
chines, multiple and pillar drilling machines, and planing and 
shaping machines are illustrated, together with screw-cutting 
lathes ranging from 4 to 12%-inch centers. The catalogues 
contain specifications and give full particulars of all the tools. 


Toope’s Asbestos Covering Company, Ltd., Stepney 
Square, Stepney, E., have issued a catalogue of asbestos, felt 
and plastic non-conducting coverings. The list illustrates and 
describes the firm’s patent removable pipe coverings, such 
as asbestos, hair-felt, silicate cotton, etc., combined in dif- 
ferent ways. The “Coronation” air-space coverings are an 
important specialty of Messrs. Toope, suitable for steam pipes, 
boilers, etc., corrugated paper is combined with felt, asbestos 
fiber and other materials; covers composed entirely of corru- 
gated asbestos millboard are also illustrated. Two other cov- 
erings, having dead air spaces, are illustrated, the space being 
obtained in one of these by supporting the covering away from 
the pipe on rings of the same material as the outer covering. 
In the other case, plastic material is plastered on to a wire 
netting, which is supported away from the pipe. 

A patent protective lubricating box for propeller shafts, 
manufactured by F. R. Cedervall & Soner, Gothenburg, 
Sweden, has been officially approved by Lloyd’s, Bureau 
Veritas and the Norwegian Veritas, and has been applied to 
numerous steamers classed in their books. Among a few of 
the advantages claimed for this invention are that it increases 
the number of revolutions of engines, enables the tail-end 
shaft to be efficiently lubricated by oil; that it prevents sea 
water and grit from entering the stern tube; that costly brass 
liners on shaft and lignum vite bearings are dispensed with; 
that galvanic action is practically eliminated, and that it pro- 
vides maximum protection against breakdown to propeller 
shafts. Old stern-tube arrangements can be altered for ap- 
plication of the lubricating box at comparatively small cost. 


Messrs. James Munro & Company, Ltd., tor and 103 King 
street, Tradeston, Glasgow, have favored us with a copy of 
their Tempometer or Horometrical Chart which they recently 
issued. The chart is substantially a dial, well printed in col- 
ors and mounted on a stout card, in the center is a revolving 
disc. The disc indicates the local mean time, latitude and 
longitude of all the principal cities and towns. A very in- 
genious calendar is also contained as the chart, by which the 
years, months, weeks and days since the introduction of the 
new method of time into Britain (1752 A. D.) and onwards, 
are displayed as in an ordinary calendar. The tempometer, 
which is artistically and attractively got up, should prove of 
very great use in the offices of all shipowners as well as on 
board ships. The chart can be obtained from Messrs. Munro 
& Company at 2s. 6d: on stout card, or 5s. framed in polished 
oak or other rich wood. 
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ECONOMICAL 
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Boilers, Cylinders and all Pipes covered by Matthew Keenan & (o., Ltd. 


PREVENT ROT and DECAY 
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Centrifugal pumps are described in a catalogue published 
by Balcke & Company, Ltd., 27 Clement’s Lane, London, E. C. 
This firm makes pumps of all sizes from the very smallest to 
the very largest, both horizontal and vertical, for low lifts 
and for very high lifts. The catalogue is well printed and 
illustrated, and contains concise information regarding the 
company’s productions. 

A high-speed disc sawing machine is described in an illus- 
trated circular issued by Clifton’& Baird, Empress Works, 
Johnstone, near Glasgow. The firm’s 42-inch machine, hori- 
zontal type, is esecipally designed for rapidly sawing cold 
channel and joist sections up to 20 by 7% inches, also rails, 
angles, etc. The statement is made that a heavy channel sec- 
tion of 12 by 6 by 34-inch metal can be sawed through in 
about fifteen seconds. 


The “Sentinel” steam trap, for pressures up to 250 pounds, 
is described in circulars issued by Alley & MacLellan, Ltd., 
Sentinel Works, Glasgow. It is stated that this steam trap has 
certain special features, in that it automatically regrinds its 
valve after each discharge; that it shuts off absolutely and 
does not dribble; that it preserves its tightness with gritty 
steam and under high pressure, and that it has a renewable 
valve and seat of pure nickel. 


W.N. Brunton & Son, Wire Mills, Musselburgh, N. B., 
have published a small list giving particulars of the various 
kinds of their steel wire and rods. The list includes cast 
steel drill rods, or silver steel rods, suitable for twist-drills, 
taps, punches and other small tools. Prices are given for rods 
from 0.013 to 1% inches in diameter; they can be supplied up 
to 2% inches in diameter; rods of similar sizes are also sup- 
plied in the “Flying Scotsman” brand of high-speed steel. 


“Disc Grinding, its Economy and Advantages,” is the 
title of a circular distributed by Perkin & Company, Ltd., 
Lord Street Engineering Works, Leeds. The circular states 
that there is an immense amount of work for which the ordi- 
nary emery machine is of no use, and that such work is gen- 
erally finished by milling or shaping, followed by draw-filing 
or scraping to a surface plate, with heavy expenditure of time 
and labor, and that this work can almost invariably be done 
more perfectly and in a fraction of the time by means of a 
dise grinding machine, which is practically a rotary file travel- 
ing at the rate of 2 miles a minute. 
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BUSINESS NOTES 


AMERICA 


Joun D. McRagz, Oswego, N. Y., announces that Morison & 
Fox corrugated furnaces can now be furnished for marine and 
stationary purposes, and are guaranteed to meet all Govern- 
ment requirements. Mr. McRae solicits inquiries, and hopes 
to be favored with prints and specifications. 


Ture Warson-StiLLMAN Company, 50 Church street, New 
York, has made several additions to its sales department to 
handle increasing business in hydraulic tools and turbine 
pumps. Mr. Edwin Stillman has entered the sales department, 
and is assisting in taking care of customers in New York State, 
while all Southern railroad business is now in charge of Mr. 
Frank C. Clark. The more direct representation that has be- 
come necessary in the Orient will be in the hands of Mr. F. W. 
Horn, the well-known machinery importer of Yokahama, 
Japan. 

A Woop PresERVATIVE FOR MArrtNE Use.—The Carbolineum 
Wood Preserving Company, 349 West Broadway, New York, 
states that “Carbolineum’” prevents damage from teredos, or 
ship worms, and that particulars regarding many tests will 
be given by letter upon application. The tests in question 
were made privately and without the company’s knowledge by 
an official of unquestioned standing. The company will also 
be pleased to tell about chemical as well as practical tests made 
by government officials in United States navy yards, and to 
refer inquiries to those under whose charge such tests were 
made. Carbolineum is stated to be valuable for use on the 
hulls of vessels as well as on the roofs of deck houses, 
around the hatches, and on the bottom of all boats, particularly 
fishing boats; for when these grate over a shoal or reef it is 
stated that Carbolineum will not rub off like copper paint, as 
it sinks deeply into the wood fiber. It will not scale or peel 
off but stays, and it prevents fungus growth, barnacles or 
other pests. The catalogue published by the Carbolineum 
Company contains many testimonials from well-known steam- 
ship owners as to the efficacy of this material, among them 
being the North German Lloyd, the United States Lighthouse 
Service, the Mallory Steamship Company, the Oregon Rail- 
road & Navigation Company and many others. 
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WE ARE INFORMED that owing to the increased cost of cotton 
and rubber, manufacturers of fire hose will be obliged to 
advance their price of hose at least 10 cents per foot. 


Tue EvurexsA Fire Host MANUFACTURING COMPANY, I3 
Barclay street, New York, has opened an office at 610 Postal 
Telegraph building, San Francisco, Cal., with Mr. W. A. Dag- 
gett as manager. 


ApAm Coox’s Sons, 313 West street, New York City, manu- 
facturers of Albany Grease, report that their business in the 
year 1909 was especially satisfactory, and that the outlook for 
I9QIO is most promising. 


Horace F, THAYER, Jr., 1025 Market street, Wilmington, 
Del., in addition to his work as a naval architect, has taken the 
agency of some well-known concerns manufacturing gasoline 
engines, metallic packings, motor boats, launches and row- 
boats, propellers and reversing gears. 


Tue Eureka Fire Host MANUFACTURING CoMPANY, 13 
Barclay street, New York, has made a change in its Western 
territory, and the States of North Dakota, Montana and 
Wyoming are now under the management of W. S. Nott 
Company, Minneapolis, Minn, 

Tue BercesEN MANUFACTURING CoMPANY, 74 Broadway, 
New York, writes us that it has found a new field for steer- 
ing engines, as it has several orders for steering engines for 
inland river steamers. The company states that its success in 
that direction is due to the simplicity, durability and low 
price of its machines. 


L. W. Ferpvinanp & Company, 201 South street, Boston, 
Mass., state that they have recently supplied linoleum cement 
for the United States Custom House, Central High School and 
Soldan High School, of St. Louis, also for the Denver Audi- 


torium at Denver, and for a battleship under construction in 
Philadelphia. 


Tue STRELINGER MARINE ENGINE CompANy, Detroit, Mich., 
has purchased the business of the United Manufacturing 
Company, which made the “Little Giant” marine engine. The 
Strelinger Company will continue to manufacture this engine 
in sizes from 114 to 16 horsepower, in addition to the former 
Strelinger line of four-cycle motors, from 4 to 60 horsepower. 


Tue Larcest Martne Castincs.—We are informed that 
some of the steel castings which will be used in the construc- 
tion of the new White Star steamships Olympic and Titanic 
are the largest and heaviest ever made. The total weight of 
the stern frame, rudder and brackets in each of these steam- 
ships will be approximately 289 tons, made up as follows: 
Stern frame, 70 tons; after boss arms, 74 tons; forward boss 
arms, 45 tons, and rudder, 100 tons. 


BUSINESS NOTES 


GREAT BRITAIN 


WE HAD THE OPPORTUNITY recently of going over the new 
supplies department of Siemens Bros. Dynamo Works, which 
the firm opened this week at 39 Upper Thames street. At this 
address a stock will be kept in future of articles required by 
contractors, such as wire, cables and cable accessories, installa- 
tion accessories, incandescent and “Tantalum” lamps and 
fittings, arc lamps and carbons, small motors and accessories, 
meters, dry and wet cells. The Thames street house super- 
sedes the departments which have hitherto been conducted at 
6 Bath street and 1 Abchurch Yard, E. C. The new premises 
comprise six spacious floors and basement. The ground floor 
is arranged for counter trade, and every facility is provided 
for executing customers’ orders with the utmost promptness. 
The first floor is devoted to an extensive showroom, where 
companies’ specialties will be exhibited. One feature will be 
a tasteful display of the latest designs in artistic electric light 
fittings and shades, exhibited in conjunction with the well- 
known “Tantalum” lamps, which have of late years taken such 
an important place in the electric lighting industry. There are 
no less than 160 points to enable a demonstration of all types 
of shades and lamps. The third floor is occupied by the manu- 
factures of Siemens Bros. & Company, Ltd., and a comprehen- 
sive stock of all sizes of wires and cables is carried. ‘The re- 
maining floors contain a comprehensive stock of all articles 
required by the trade. Stannos wiring is used throughout the 
building, and it is left open so that this important system can 
be clearly seen. The Siemens firms are in the unique position 
of being able to manufacture at their extensive works in Great 
Britain goods ranging from a small incandescent lamp to 
motors of 16,000 horsepower, and from the smallest bell wire 
to Atlantic cable. 


Removal of Seale 


HE New Weinland Quick Repair Head, 
illustrated herewith, is just the thing to use on 
shipboard. ‘There is nothing to get out of order. 
Extra cutter wheels can be carried and when old ones 
wear dull, they can be replaced in the shortest possible - 
time and without the use of special tools. 


This head can be had attached to either our air, 
steam, or water-driven turbine and for any sized 
tube. Under the action of centrifugal force, the cutters _ 
bear out steadily, removing every bit of scale, but not 
injuring the tubes in the least. 
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The Weinland Quick Repair Head has the 


fewest possible number of parts; no little screws, rivets, 
or pins to get lost. Why not get one of these boiler 
tube cleaners on trial? Catalogue ““K”’ will give you 
further particulars concerning this head. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (4% penny) per word. 
But no advertisement will be inserted for less than 76 cents (8 shillings). 
Replies can be sent to our care if desired, and they will be forwarded 
without additional charge. 


For Sale.—Volumes 6 to 16, inclusive, of Transactions of 
Society of Naval Architects. In good condition. Address 
Bow 21, care INTERNATIONAL MARINE ENGINEERING. 


Inventor of patent telemotor wishes to communicate with 
firm who would take up manufacture. British and American 
patents. Address Telemotor, care INTERNATIONAL MARINE 
ENGINEERING. 


Wanted.—A limited number of competent ship and hull 
engineering draftsmen. Apply by letter, stating age, experi- 
ence and salary required, to the Chief Hull Draftsman, Fore 
River Shipbuilding Company, Quincy, Mass., U. S. A. 


Wanted.—One copy each of INTERNATIONAL MARINE ENGI- 
NEERING for February and March, 1907. Address Engineer, 
care INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, 
New York. 


Aisa Crarc Motor ror TEcHNIcAL CoLtitece.—One of the 
most interesting orders recently received by the Ailsa Craig 
Motor Company, Strand-on-the-Green, Chiswick, W., is from 
the authorities of the new technical college at Port Arthur, 
Manchuria. The engine selected is a four-cylinder Ailsa 
Craig marine motor of 18 horsepower, using petrol or paraffin 
fuel. It is to be fitted with double ignition, consisting of 
Bosch low-tension magneto, with magnetic make-and-break 
plugs, and also with a Thomson-Bennett high-tension dis- 
terminals and cases. 


A 36-INCH HIGH-SPEED DISC SAWING MACHINE for cutting 
malleable iron tubes up to 6 inches diameter outside, is made 
by Clifton & Waddell, Johnstone, near Glasgow. The output 
is 2,000 to 3,000 tubes per day. “This machine consists of 
strong, massive frame of box section, having two self-lubri- 
cating journals fitted with patent anti-friction white metal 
adjustable bearings. The front and back journals are 3% 
inches diameter by 12 inches long. Spindle is of high-tensile 

steel, 314 inches diameter, with shoulder and over-hung por- 

tion 5 inches diameter, having disc saw 36 inches diameter, 
fitted with mild steel flanges 20 inches diameter on either side 
and lock nut on end. On opposite end lock nuts with washer 
for taking up wear. Mild steel pulley 8 inches diameter by 
9 inches broad keyed to spindle. Material and workmanship 
guaranteed first-class throughout. Weight, 40 cwts. Price, 
£105, packed and delivered f. 0. b., Glasgow or Leith. De- 
livery five weeks.” 


Butt’s Metrat Propetiers.—Bull’s Metal & Melloid Com- 
pany, Ltd., of Yoker, near Glasgow, is the pioneer in the in- 
troduction of bronze propellers and solid propellers for large 
vessels of great power. It is stated that the advantages of 
bronze propellers, chief of which are greater lightness, 
smoothness of surface, resistance to corrosion, thinner and, 
therefore, more efficient sections, promote a saving of fuel of 
from 10 to I5 percent over that required when either cast 
iron or steel propellers are used. The introduction of solid 
propellers for large vessels was strenuously opposed, but over 
ten years’ experience has proved not only that solid propellers 
are less subject to serious damage by accident than built-up 
propellers, but also that substantial improvements in speed and 
reductions in fuel consumption are possible when loose-bladed 
cast iron or steel propellers are replaced by solid bronze pro- 
pellers. It is stated that in one instance where a loose-bladed 
bronze propeller, weighing about 16 tons, was replaced by a 
solid Bull’s metal propeller, weighing 11%4 tons, the improve- 
ment in speed was fully three-quarters of a knot. The Bull’s 
metal used in these propellers is very tough, which protects 
them from serious damage by collisions, groundings, etc. If 
damaged, however, they can easily be straightened and. re- 
paired. It is stated that fully 80 percent of the tonnage or- 
dered during the last twelve months from British yards for 
British owners will be fitted with bronze propellers, and in 
many cases where iron is fitted this is only done provisionally 
to ascertain the best form of propeller to be subsequently cast 
and supplied in bronze. 
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MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 39th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
+ 207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
68 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 
First Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleve- 

land, Ohio. 

Second Vice-President—Wm. P. Tindall, 
Mich. 

Third Vice-President—Charles N. 
Orleans, La. 

Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, III. 

Treasurer—A. L. Jones, 388 Avery Ave., Detroit, Mich. 


180 Twentieth St., Detroit, 


Vosburgh, 6323 Patton St., New 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 7841%4 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


AMONG THE ADVANTAGES of C. C. metallic mirrors for 
searchlights, which are made by the Reflector Syndicate, Ltd., 
82 Victoria street, Westminster, London, S. W., are that they 
are not fractured by concussion and that even when they are 
penetrated by bullets the area of distortion is very small; that 
the light reflected from these mirrors is more penetrating in 
fog and at night; that the combination mirrors of gold and 
silver bands retain the dazzling effect required for military 
purposes; that the object on which the light is thrown stands 
out in greater relief; that the intensity of light is so great 
that it is impossible to aim accurately at the projector; that 
these mirrors are lighter than glass mirrors and more dur- 
able, besides reflecting a larger quantity of light. 


SUPERHEATERS FOR OCEAN STEAMERS.—IThe steamer Ans- 
wald, built by the Bremer Vulcan, at Vegesack, for the 
Hamburg-Bremen Africa Line, is the first German ocean 
boat to be fitted with a steam superheater. The Answald, a 
boat of 7,800 tons, started on her first trip to Delagoa Bay 
on Dec. 18 last. The dimensions of the ship are: Length, 
127.4 meters (about 418 feet); breadth, 16.5 meters (54% 
feet) ; draft, 7.8 meters (25% feet), and the speed is to be II 
or 12 knots. The Schmidt boilers have a heating surface of 
675 square meters (7,266 square feet), and generate steam of 
370 degrees C. at 13.5 atmospheres (608 degrees F. at 192 
pounds per square inch). The engines were designed to de- 
velop from 2,650 to 3,200 horsepower. During the trial runs 
the engines indicated 3,650 horsepower, and the speed attained 
was 13.5 knots. The Howden draft system is being used, and 
the engines are fitted with Lentz valve gear. 
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RAINBOW EFFECTIVE 
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highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacHing has many imitators, but 
no competitors. Don't wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 


16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :—Carr Bros., Ltd., 11 Queen Victoria Street, London, EK. C. 


Detroit, Mich —16-24 Woodward Ave. Indianapolis, Ind.—38-42 South Capitol Ave. Tacoma, Wash.—1316-1318 A Street. 

Chicago, Ill.—202-210 South Water St Omaha, Neb.—1218 Farnam St. Portland, Ore,—27-28 North Front St. 

Pittsburg, Pa.—425-427 First Ave. Denver, Col.—1556 Wazee St. Vancouver, B. C.—Carral & Alexander Sts. 

San Francisco, Cal.—416—422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. FOREIGN DEPOTS | 

New Orleans, La.—Cor. Common & Tchoup- Waco, Texas—709-711 Austin Ave. Sole European Depot—Anglo-American Rub- 
itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. ber Co., Ltd, 58 Holborn Viaduct Lon- 

Atlanta, Ga.—7-9 South Broad St. Boston, Mass.—110 Federal St. don, E. C. Z 

Houston, Tex.—113 Main St. Buffalo, N. Y.—879 Washington St. Paris, France—76 Ave. de la Republique. _ 

Kansas City, Mo.—1221-1223 Union Ave. Rochester, N. Y.—55 East Main St. Johannesburg, ‘South Africa—2427 Mercantile 

Seattle, Wash.—212-216 Jackson St. Los Angeles, Cal.—115 South Los Angeles St. Building. fe 

Philadelphia, Pa.—245-247 Master St. Baltimore, Md.—37 Hopkins Place. Copenhagen, Den.—Frederiksholms, Kanal 6. 

Louisville, Ky.—111-121 West Main St Spokane, Wash.—1016-1018 Railroad Ave Sydney, Australia—270 George St. 
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A high-pressure pilot reducing valve, which is said to be 
especially adapted for marine use, is manufactured by Kieley 
& Mueller, 34 West Thirteenth street, New York City. This 
valve is of the single-seat type, in consequence of which dif- 
ference in the expansion of the metals of which it is con- 
structed does not prevent it from closing absolutely tight. The 
construction of the internal parts is such that every portion 
can be renewed. A free copy of the company’s catalogue will 
be sent to any of our readers upon request. 


“Graphite on Shipboard.”—A little book of twenty-four 
pages under the above title has just been got out by the 
Joseph Dixon Crucible Company, Jersey City, N. J. As the 
name indicates, it deals with the use of graphite about the 
ship, and points out the advantages that graphite offers as a 
lubricant for various parts of machinery. The booklet specific- 
ally deals with the lubrication of marine engines, thrust and 
stern bearings. The information is especially valuable be- 
cause of its definiteness, the booklet describing exactly how 
graphite is applied for the purposes mentioned. One of the 
commanders in the United States navy said, with reference to 
the use of graphite in marine service: “One of the first orders 
I gave on joining this ship was forbidding the use of oil in any 
of the steam cylinders, and to enforce this order I had all the 
oil cups removed from the steam pipes leading to the cylin- 
ders, so that it was impossible for the men to use oil. When 
these cylinders were examined, at intervals of from three to 
six months, I simply had them wiped out with a little waste 
and saturated with vaseline and Dixon’s graphite; and I must 
say that I have never seen the cylinders and piston rings in 
better condition than thev were on this ship during my three 
years of duty.” All those who are interested in the subject of 
lubrication on boats, large or small, should write to the Dixon 
Company, at Jersey City, for a free copy of the booklet named. 


Ice Machines for Marine Use.—H. B. Roelker, 41 Maiden 
Lane, New York, has published circulars describing the Allen 
dense air machine, which he states is the only ice machine 
which has with satisfaction and safety been placed in the main 
engine room of a steamer, and is attended by the regular engi- 
neers along with their work, while the meat room is in a dis- 
tant convenient portion of the vessel. Thus it avoids the 
nuisance of carrying a specialist, who generally manages to 
escape the control of the chief engineer. This machine con- 
tains only common air at reasonable pressure and only 
machinery similar to usual steam engine machinery. There are 
no auxiliary pumps or other machinery carried outside of the 
ice room. Mr. Roelker states that the smaller machines placed 
in the steam yachts Electra, Atlanta, Nourmahal and the 
United States Boston and Chicaqo, have worked well for many 
years without giving any trouble to their attendants. while 
the large machines placed in the United States & Brazilian 
Mail Steamship Company’s Seguranca and Vigilancia gave 
perfect satisfaction in that service. as do those with which 
the four Pacific Mail Steamship Company’s steamers were 
fitted out. the Costa Rica, Nicaraqua, Columbia and Peru 
in the China and South American service. About 300 of these 
machines are in daily service on steam vessels in the tropics, 
and most of these have been so employed for years. 


A marine ice machine is described in an illustrated cata- 
logue issued by the Reynolds Ice Machine Company, 135 
Broadway, New York. This is an air machine, and the cata- 
logue states: “Broadly speaking, there are two distinct types 
of ice machine on the market—one using a chemical while 
the other uses no chemical of any kind but only free air. 
Chemical machines are very economical in producing ice and 
refrigeration under certain conditions, but they are open to the 
serious objection that they require a chemical, which is not 
always obtainable. As the chemical generally is ammonia or 
carbonic gas, danger is encountered in the use of either. Tf 
ammonia escapes through leakage or accident. it is not only 
very offensive but may prove dangerous to life. While car- 
bonic acid gas is not offensive it is very dangerous, for, as it 
is a heavy gas, it sinks, and as it is unodorous a person can be 
suffocated by it without any warning whatever. With the 
chemical ice machine many accidents have occurred, in a num- 
ber of cases resulting in death. Either chemical machine will 
produce large quantities of ice more economically than the air 
machine; the air machine, however, has the verv great advan- 
tage in operation that it requires nothing but free air, which 
is always obtainable, and which, if it escapes, does no injury. 
The air machine, therefore, is perfectly safe; hence, well 
puapted to use in ships, hotels, apartment houses, hospitals, 
etc. 
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Talks to the Engineer 


EJ-M Permanite Packing 
3 Talk No. 2 


The “ life” of any packing depends 
on one thing—its ability to resist heat. 
That is why J-M Permanite Sheet 
Packing excels all rubber and organic 
packings, because it is made of 
Asbestos; 4 natural mineral which is 
absolutely unaffected by any temper- 
ature up to rooo degrees Fahrenheit. 
In fact, asbestos is the only material 
used in the manufacture of packing 
which is absolutely indestructible. 


This means that J-M Permanite 
Packing will withstand the sever- 
est conditions of superheat service 
without deterioration. It means a big 
saving to any steam plant in the cost 
of renewals and in work for the 
engineer. J-M Permanite Packing, 
when once applied, does not require 
‘* following up.” 


A trial of Permanite on the most 
troublesome joint you have is more 
convincing than anything we can say. 


Write nearest Branch for Sample and 
Booklet. 


H. W. JOHNS-MANVILLE Co. 


Manufacturers of Asbestos and Magnesia Products, 
Asbestos Roofings, Packings, Electrical Supplies, Etc. 


Baltimore Dallas Milwaukee Pittsburg 
Boston Detroit Minneapolis San Francisco 
Buffalo Kansas City New Orleans Seattle 
Chicago London New York St. Louis 
Cleveland Los Angeles Philadelphia 1103 


“DURABLE” WIRE ROPE 


FOR MOORING, 
TOWING HAWSERS, 
SHIPS’ RIGGING, 
AND SIMILAR PURPOSES 


This wire rope is made of selected steel, and each strand is 
gcbarate! Served with a specially prepared hemp marline. 

t combines the pliability and wearing surface of hemp or manilla 
ropes with the strength of ordinary wire rope, avoiding the 
disadvantages of both, and being far more durable and economical 
than either. 

Full detailed information upon application. 


DURABLE WIRE ROPE Co. 


{93 PEARL{STREET, BOSTON, MASS.'P 
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The bucket catalogue published by the Brown Hoisting 
Machinery Company, Cleveland, Ohio, is a handsomely illus- 
trated booklet of 54 pages. One of the interesting half-tone 
pictures shows a view of Havana harbor, including the 60-cubic 
foot Brownhoist coal-grab bucket used on four Brownhoist 
barge tramways belonging to the Havana Coal Company. 


Dart unions and flanges are described in circulars published 
by the E. M. Dart Manufacturing Company, Providence, R. I. 
The claim is made that the two bronze seats prevent corrosion, 
and that the malleable iron pipe ends and nut insure strength 
and durability; that these two points are essential to: make 
perfect and lasting joints. Samples will be sent to responsible 
parties. 


The various uses of vanadium are described in pamphlet 
form by the American Vanadium Company, Frick building, 
Pittsburg, Pa., in both French and German, under the titles 
of Vanadium Stahl and Les Aciers au Vanadium. Free copies 
of either of the pamphlets may be obtained upon application 
to the American Vanadium Company, Frick building, Pitts- 
burg, Pa. The American Vanadium Company states that not 
long ago vanadium was a rare element, but that in the past 
five years it has been accepted as a “master alloy” for the pro- 
duction of high-grade steel, as it is said to surpass all other 
elements in its power of imparting high elastic limits and 
higher tensile strengths. “Vanadium carries away oxides and 
nitrides in a fusible slag, leaving a dense, non-porous, homo- 
geneous metal, that will not crystallize under severe impacts, 
shocks and vibration. The increased strength permits the use 
of smaller members in machine parts; gives a higher factor of 
safety and greater durability wherever applied. For shafts, 
gears, piston rods, engine forgings, chains—for all parts that 
meet high duty and rigorous service—for the vital parts, 
vanadium steels have no competitor. Booklets with tests, 
analyses, types for various uses. and directions for application 
and heat treatment on request.” 


Injectors are the subject of Cataloeue No. 24 published by 
the Penberthy Injector Company, 242 Holden avenue, Detroit, 


Engineers’ Taper, Wire & Thickness Gage 


This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 

The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other % of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 


Mich. This catalogue states: “The Penberthy Automatic 
Injector has been too long upon the market and is too well- 
known to the steam user and the steam supply trade to need 
any introduction or explanation. The auto-positive injector 
has now been on the market for several years, and has won 
deserved recognition for its reliability under extreme condi- 
tions, while retaining the utmost simplicity of construction. 
By a peculiar arrangement of the over-flow valves it will work 
on higher pressures and handle hotter water than the Pen- 
berthy automatic. In comparing the two stvles the auestion 
will often arise in the mind of the user, ‘Which type of injector 
will give the best results?? In answering this question, not 
only must the comparative results obtained from the two 
stvles be borne in mind, but also the fact that no injector 
will give as economical or satisfactory results when working 
near its highest limit: and, further. as the parts begin to wear 
its working range is decreased. We therefore recommend for 
pressures at 140 pounds and upwards. or where the tempera- 
ture of the water sunnly is ahove 110 at 100 pounds pressure or 
over, that the auto-nositive injector he given the preference. 
For all other conditions. and particularly for traction engine 
use, we recommend the Penberthy automatic.” 


A marine register and indicator is the suhiect of a booklet 
issted by the McNab Indicator Company. Bridgeport, Conn. 
“The McNab register and indicator gives to the captain the 
knowledge the engineer possesses and to the engineer the 
knowledge which the captain possesses. Jn other words. it 
practically nuts one man in two places at the same time. and 
this spells life and safety for all on board in time of need. No 
matter in what part of the shin these two men may temporarily 
be. a glance at this convenient indicator shows each ‘how she 
is running.’ Isn’t it worth while? And should sudden danger 
confront the shin while one or hoth of these men are off duty, 
instantly, each knows what is hannening by a glance at the 
indicator. There can be several of them scattered over the 
ship. One can he installed in the nilot house or bridge. One 
of the instruments can be placed in the captain’s room. One 
of the instruments can be nlaced in the chief engineer’s room, 
and anywhere on the vessel where advantageous. The instru- 
ments will at all times keep the captain and officers in touch 
with every movement of the main propelling engines, whether 
it is slow, half or full speed, astern or ahead. as the instrument 
moves in unison with the main engines. The instrument in 
the captain’s room notifies him if the vessel is running at the 
required speed. Should the captain hear the clock-like tick 
of the instrument slow down, stop and see the indicator fexo) 
astern, he instantly knows that his vessel is in danger: he could 
be on the bridge at once and probably save disaster in mid- 
ecean.” 


inches long, convenient to handle or to carry in the pocket. 
Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


Renewable is defined.as 
“capable of being renew- 
ed, i. e., restored to its 
original state.” That’s 
just what you can do when 
both faces of POWELL 
WHITE STAR Disc are 
worn out. You don’t buy 
a new valve, simply buy a 
new disc at anominal cost 
and restore the valve to 
its original state of per- 
fection. It’s well to recol- 
lect this very desirable 
feature of the POWELL 
“WHITE STAR” Valve 
when you buy. 

| A new disc is but a 
small part of the cost of 
an entirely new valve. 

Your jobber can supply 

| them if you specify 

| POWELL’S “WHITE 
STAR.” It’s cast on every 
valve. 


THE A Wo. PoWELL Co. 


THE 


@¢ DEPENDABLE ENGINEERING SPECIALTIES. 
CINCINNATI 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


APRIL, 1910. 


International Marine Engineering 


A NEW DIXON BOOKLET 


‘‘Dixon’s Graphite on Ship- 
board,’ is just off the press. 
It explains how graphite is best 
used by the marine engineer 
and the benefits of its use. 
Write for free copy, 75-C. 


JOSEPH DIXON GRUCIBLE CO. 


JERSEY CITY, N.J. 


CHARLES N. CROWELL 


Marine Architect Constructing Engineer 
DESIGNER QF 


FLOATING DRY DOCKS 
Of WOOD, STEELor COMPOSITE CONSTRUCTION 
PLANS AND ESTIMATES FURNISHED 


WILMINGTON, - - DELEW ARE 


The Shipbuilder’s 
Hand Book 


A DIGEST OF THE SEVERAL SHIP 
CLASSIFICATION SOCIETY RULES 


These rules, as published by the several Societies are 
very elaborate, and it requires several volumes to look up 
any one subject. 


In order to have them in convenient form so that any 
subject may be looked up with the least waste of time, there 
has been published a complete digest of said Societies’ Rules 
in book form. 

There are 160 printed pages, printed only on right hand 
pages. The left hand pages are left blank for purposes of 
interlining, additions, or changes in the Rules, or for any 
notes which the user of the book may wish to make. There 
is a complete index. 

The pages are about 8 by 11 inches, and the book is 
bound with flexible cloth cover, so that it can be folded up 
and put into the pocket. 


12s. Od. 


PRICE, $3.00 - 


INTERNATIONAL MARINE ENGINEERING 


Whitehall Building, 17 Battery Place 
New York City 


Christopher Street, Finsbury Square 
London, E. (Cy 


Blocks are described and illustrated in a catalogue just 
issued by the Pittsburg Block & Manufacturing Company, 818 
South avenue, Allegheny, Pa. The company makes a specialty 
of blocks for use on board ship. 


Row locks of every description are illustrated in a pam- 
phlet published by the New York Boat Oar Company, 69 West 
street, New York. Special designs ‘are made by this company 
for every purpose. 


Packings for every purvose are the subject of a handsome 
catalogue published by the Clement Restein Company, Phila- 
delphia, Pa. This is a volume of 160 pages, fully illustrated 
and printed in two colors. Several new styles and combina- 
tions not shown in the last catalogue are included in the latest 
and a free copy will be sent to any reader mentioning this 
magazine. 


Metallic packings are described in an illustrated circular 
distributed by the S. M. Hildreth Company, 2 Rector street, 
New York City. The makers state that these packings hold 
any pressure of steam, gas or air and any degree of vacuum. 
The rings are ordinarily made of cast iron, but a high-grade 
bronze or babbitt metal is used when conditions require. Spe- 
cial packings, fitted with the Morris patent breaker rings, are 
made for internal combustion engines, and _ self-adjusting 
rotary packings for Corliss valve stems. ‘Trial orders will 
be sent upon approval. 


In Catalogue “K,” which has just been issued by the 
Lagonda Manufacturing Company, Springfield, Ohio, the con- 
struction and use of the new “quick repair head” is fully dis- 
cussed. It points out the advantage of always having sharp 
cutter wheels on a boiler cleaner, and shows by diagrams how 
easily the cutters can be renewed. The complete line of air, 
steam and water-turbine boiler cleaners built by this company 
is also illustrated and described, and a brief description is 
included of a new cleaner for firetube boilers which they have 
just brought out. Copies of this catalogue may be had by 
addressing the above company. 


Wire rope is the subject of an illustrated catalogue issued 
by the Durable Wire Rope Company, 93 Pearl street, Boston, 
Mass. “Experience has established the fact that Durable Wire 
Rope, under almost all conditions, is superior to any other 
rope in the market, either wire or manila, for hoisting, steve- 
doring, elevators, ships’ rigging, towing hawsers, mooring 
ropes, drilling, hauling, dredging, ete. To those who are con- 
templating the installation of new ropes for any purpose, full 
detailed information, with recommendations, will be given on 
application to the head office of the Durable Wire Rope Com- 
pany, 93 Pearl street, Boston, Mass., or to any of its various 
sales agencies. Full particulars as to the conditions under 
which the rope will be used, including maximum loads, size 
of sheaves, style of grooves, size and kind of rope previously 
used, etc., should accompany every inquiry.” 


Steam Turbine Bulletins—The Kerr Turbine Company, 
Wellsville, N. Y., has just issued two new bulletins, No. 9, 
Turbo-Blower Units and No. 10, Steam Turbine Generators, 
Steam Turbine Centrifugal Pumps. The first bulletin illus- 
trates practical outfits for forced and induced draft, gas 
works service and for furnishing blast for cupolas. The other 
bulletin includes generating sets for electric power and light- 
ing, and pumping units for boiler feeding, fire service, water 
supply, circulating condenser water, draining sumps, and for 
other service where water must be delivered at moderate or 
high pressure or against considerable head. Both of these 
bulletins contain interesting descriptive matter about the con- 
struction and operation of Kerr steatn turbines. The com- 
parisons between turbine and reciprocating engines can profit- 
ably be read by all who are in charge of or operate steam 
power plants. Both bulletins will be mailed upon request. 


Dredges are described in a handsomely illustrated catalogue 
published by the Bellefontaine Foundry & Machine Company, 
Bellefontaine, Ohio. This company’s machines are stated to 
have many new ideas not found in other makes, which make 
them easy of operation, quick in action and producers of re- 
sults at a minimum cost of operation. The dippers are built 
entirely of structural material, designed for filling to the 
fullest capacity and quickly shedding the dirt when tripped. 
Two styles are built, one for rigid-handle connection and the 
other for adjustable-handle connection. The operating levers 
are said to be well worthy of notice. The throttle, hoisting, 
backing and swaying are all operated by two levers. The 
swinging engines are standard steam reverse, compound gear, 
double cylinder, and vary in size from 6 by 6 to 8 by 10. The 
hulls are so constructed that the width can be changed with 
very little loss of lumber, as the longitudinal construction is 
the same regardless of the width. 
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GREAT BRITAIN 


Any persons interested in the transmission of power 
should write to Harpers, Ltd., Aberdeen, mentioning IN- 
TERNATIONAL MARINE ENGINEERING, and ask for a copy of the 
company’s new Catalogue 12, which contains information of 
considerable value to owners, managers, engineers, buyers or 
exporters, who in any way use power transmission. 

The “Sentinel” winch condenser, made by Alley & Mac- 
Lellan, Ltd., Sentinel Works, Polmadie, Glasgow, is the sub- 
ject of a catalogue that company has issued. “It is now be- 
coming general practice among shipowners, superintending 
and consulting engineers to fit their steamers with auxiliary 
condensers, as they are usually termed, winch condensers, 
into which all the winches and auxiliary engines can exhaust. 
The old system, which still prevails to a great extent, of allow- 
ing all the exhaust steam from the winches, etc., to escape into 
the atmosphere, or into a tank and then to the atmosphere, 
is found to be a most’ wasteful method of working. By the use 
of a winch condenser, properly fitted, all the exhaust steam 
from winches, etc., is condensed, and the condensed water can 
be pumped, at a temperature of about 160 degrees F’., into the 
donkey boiler or other boiler in use. There is thus by this 
method a considerable saving of fuel, by reason of the feed 
water being heated about 100 degrees I’. above the tempera- 
ture of the sea or river water. ‘he feed water, being fresh, 
prevents the loss of fuel involved while feeding the boiler with 
sea water, in having to keep the water in the boiler at a safe 
working density, by blowing out hot water and making up the 
loss with cold water. There is a further important gain, due 
to the hot fresh feed water. The efficiency of the boiler is in- 
creased considerably, steam is more easily maintained, and the 
gain is practically equal to an increase in size of the boiler.” 


Evaporators are the subject of Catalogue No. 3 published 
by G. & J. Weir, Ltd., Cathcart, Glasgow. “The efficiency of 
an evaporator largely depends on the amount and nature of the 
heating surface, and the method by which the tube coils in this 
evaporator are made uniformly efficient is a feature worthy 
of attention. In general, steam passed into apparatus of the 
kind has air associated with it, and if currents are not con- 
tinuously maintained through all the tubes, the air accumulates 
and lodges in any tube in which there is little or no current, 
and renders such tube practically inefficient as a heat exchang- 
ing medium. The steam becomes reduced in volume as it 
passes along the tubes; and as the tubes are ordinarily of 
equal area at both ends, the discharge of water of condensa- 
tion, or a mixture of such water, vapor and air is necessarily 
comparatively slow. And it happens in practice that in certain 
circumstances little or no discharge takes place through some 
of a set of tubes, while steam may blow quite freely through 
others, which leads to air being accumulated in the tubes 
through which there is little or no current. In the Weir 
vertical type evaporator this difficulty is overcome by making 
the outlet opening or orifice from the tubes of smaller diameter 
than the inlet, with the exception of that in the lowest tube, 
which is the same area throughout and by which any steam 
passing through the smaller outlets from the tubes is again 
returned through the evaporator along with the water of con- 
densation and drained to the hot-well. By this means the pres- 
sure in the standpipe chamber at the outlet end is always lower 
than in the chamber at the inlet end, and a constant current is 
kept up through all the tubes, thus preventing any accumula- 
tion of air or water.” 
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PATENT THE BEST 
KEENAN’S “son” sso nos 
CONDUCTING ECONOMICAL 
COVERING IN 

EXISTENCE. 


COMPOSITION =“ 


J. @& EE. HALL Ltd. 


WILL OUTLAST 
ANY OTHER MAKE & GIVE BETTER RESULTS. 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & GO. 


Makers of all kinds of Coverings, 


TREDEGAR ROAD, BOW, LONDON, E. 


sao AN Disa 


80, GREAT WELLINGTON ST., GLASGOW. 


Pacific Steam Navigation Co.’s SS. ‘‘Orcoma.”* 
Boilers, Cylinders and all Pipes covered by Matthew Keenan & (o,, Ltd, 


PREVENT ROT and DECAY 


HULLS of all VESSELS should be protected both inside and out 
BARGES, LIGHTERS, SCOWS, PILE DRIVERS, DOCKS, DECKING 
AND SHEATHING are protected against rot, barnacles and the teredo by 


AVENARIUS CARBOLINEUM 
WOOD PRESERVING PAINT 


The Standard of New York Harbor Men for 


Tarpaulins and Ropes 
BULLETIN 28 on Request 


Carbolineum Wood Preserving Company 
189 Franklin Street, New York, N. Y. 
513 Prairie Street, Milwaukee, Wis. 167 Front Street, Portland, Ore. 


ry 


10, St. Swithin’s Lane, London, E.C., and Dartford lronworks, Kent, England, 


maAKERS or CARBONIC ANHYDRIDE 


(CO, 


REFRIGERATING MACHINERY 


REPEAT INSTALLATIONS SUPPLIED TO ——— 
BRITISH ADMIRALTY 127 JAPANESE ADMIRALTY 46 ITALIAN ADMIRALTY 15 
HAMBURG AMERICAN LINE 63 P. & O. STEAM NAV. Co. 34 TYSER LINE 16 
UNION CASTLE MAIL S.S. Co. 54 WHITE STAR LINE 33 HOULDER LINE, Ltd. 13 
ELDER DEMPSTER & Co. 50 CHARGEURS REUNIS 26 ELDERS & FYFFES, Ltd. 13 
@ ROYAL MAIL S. P. Co. 47 NIPPON YUSEN KAISHA 22 CANADIAN PACIFIC Ry. 12 % 


10 
When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. Mi ; ‘ 


APRIL, 1910. 


Messrs. Holzapfels, Ltd., Milburn House, Newcastle-on- 
Tyne, have published a heavy list of vessels coated with 
Holzapfels’ compositions during the first half of the current 
year. The list gives the names and owners of over 3,000 ves- 
sels of upwards of 7,011,897 tons gross register. 

A patent beveling machine, which is said to be especially 
adapted for use in shipyards, is described in circulars pub- 
lished by Davis & Primrose, Etna Iron Works, Leith. The 
No. I size is suitable for angle-bars up to 7 inches by 5 inches 
by 9/16 inch thick, 


Pneumatic tools are the subject of an illustrated catalogue 
published by the Consolidated Pneumatic Tool Company, Ltd., 
Palace Chambers, 9 Bridge street, Westminster, London, S. 
W. Among the numerous tools illustrated are drills of many 
types for all purposes, grinders, tube cutters and expanders, 
reamers, etc. 


BUSINESS NOTES 


AMERICA 


Miami, Fra.—‘W. F. Harris, the millionaire motorboatist 
of Palm Beach and New York, is making ambitious and thor- 
ough plans to capture first honors in the chief American and 
Canadian racing events of the coming season. He aspires to 
be one of the victorious defenders of the British International 
Trophy against the British challengers. Mr. Harris has pro- 
cured the latest production of the Buffalo line of marine 
engines, one of the new 225 horsepower, eight-cylinder ‘en 
V’ type Buffalo speed engines, for a new 40-foot raceboat, 
being built for him by the Gilbert Motor Boat Company of 
Brockville, Ont. Mr. Harris is at present the owner of the 
champion racing boat of Canada. Besides this he owns two 
other speed boats, a day cruiser and a deep-sea-cruising 
yacht. Surely, Mr. Harris has at least a tendency toward 
motor boating. With his new forty-footer, powered with the 
225 horsepower ‘en V’ Buffalo, Mr. Harris has signified his 
intention of entering the Thousand Islands’ Gold Cup races, 
the Canadian championships, the elimination trials for the 
British International Cup, the Hudson River races, the M. V. 
P. B. A. regatta at Peoria, the Inter-Lake Association races, 
and as many other speed contests as he can possibly cover 
with one boat in one season.” 
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HEMP ROPE is used exclusively in the manufacture of the 
oakum made by W. O. Davey & Sons, 170 Laidlaw avenue, 
Jersey City, N. J. The claim is made that it spins a thread 
of greater length, that it drives better, that it is more econ- 
omical, and that it lasts longer than any other oakum on 
market. 

A Great INCREASE IN BusiIness.—The American Steam 
Gauge & Manufacturing Company, 208 Camden street, Bos- 
ton, Mass., announces that its business for January, 1910, not 
alone greatly exceeded any previous January, but proved to 
be the largest month’s business ever done during the sixty 
years the company has been engaged in manufacturing power 
plant appliances. It is also stated that this business consisted 
entirely in normal orders from every section of the continent. 


THE NEW ENGINE made by the B. F. Sturtevant Company, 
Hyde Park, Mass., is described by the manufacturer as fol- 
lows: “This engine is the result of over 50 years’ experi- 
ence in engine building, and for work requiring an absolutely 
dependable, quiet running engine for either automatic or 
throttling regulation there is no better engine built. The 
reciprocating parts are entirely enclosed within the oil and 
dust proof frame, yet are readily accessible for adjustment. 
Lubrication system is of the gravity type, automatic and posi- 
tive. The oil flows from the reservoir in the top of the frame 
through piping equipped with sight feeds to all bearings. All 
oil not used flows to the reservoir in the base, is filtered 
through fine screens, and pumped back into the reservoir in 
the top of the frame. The engine may be run independ- 
ently of the oil pump by filling the top reservoir through an 
opening provided in the frame and drawing off the excess 
oil from the bottom reservoir through a drain cock. The 
cylinder is separated from the frame by a distance piece in 
which are the water-shed partition and main piston rod stuf- 
fing boxes. These are readily accessible while the engine is 
in operation. Regulation of the automatic type is most accu- 
rate. The variation between no-load and full-load is not over 
one and one-half per cent. Steam consumption is economical. 
Operation may be continuous at high speeds for long periods 
with very little attention. Accurate balance insures freedom 
from vibration. Material and workmanship are the very best 
obtainable. Each part is subject to rigid inspection before 
being assembled, and the completed engine is given a rigid test 
and careful examination before shipping.” 
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ATTENTION IS CALLED to the want advertisement of Me- 
chanical Engineer on page 13 of this issue. 


Wa ter B. Snow, publicity engineer, 170 Summer street, 
Boston, Mass., has more than doubled his facilities by mov- 
ing to rooms 421 to 425 in the same building, and has added 
to his staff Mr. Benjamin Baker, and Mr. Herbert M. Wilcox. 


THE TUBULAR INSIDE MICROMETER GAGE, made by the Brown 
& Sharpe Manufacturing Company, Providence, R. I., is a 
new tool for accurate measurement of the bores of marine 
engines, cross-slides, etc. It is adjusted to make the finest 
measurements accurately, Each gauge has a range of one 
inch, and there are 37 sizes, from 3 to 40 inches. 


TeEstING CENTRIFUGAL Pumps.—The De Laval Steam Tur- 
bine Company, Trenton, N. J., suggests that all purchasers of 
centrifugal pumps insist upon a test to see that they are get- 
ting the efficiency promised. The company states that every 
purchaser of a De Laval centrifugal pump is invited to send 
a representative to the company’s testing floor to be present 
at the test of the pump he has ordered, and that if a pump 
does not exactly meet every condition of the specifications, 
it need not to be accepted. 


WetiIn Davits oN THE NEw Wuirte Star Liners.—It is 
announced that the new: White Star liners Olympic and 
Titanic, which are to be by far the largest ships in the world, 
outclassing in size even the Lusitania and Mauretania, are 
each to be equipped with sixteen sets of Welin quadrant boat 
davits, manufactured by the Welin Davit and Lane & De- 
Groot Company, Cons., 17 Battery Place, New York City. 
This company, among various large orders received from all 
over the world, has also recently equipped some of the new 
Japanese merchant ships with this device. 


Cuatn Brocxs.—The Yale & Towne Manufacturing Com- 
pany, 9 Murray street, New York City, states that “in 1876 
we built the first differential chain block; were the exclusive 
manufacturers under the Weston patents. We think it fair to 
say that the whole history of the problem of hoisting has 
been written in our shops—thirty-six years of unceasing 
search for improvement. The triplex block to-day—the best 
hand hoist made—has cut-steel gears; bronze bushings; 
drop-forged pinions and shaft; independent gear cover; 
welded hand chains. Every part standardized, interchange- 
able. The whole dirt-proof, durable, efficient.” 


DUE TO FAST INCREASING BUSINESS, both the Chicago and 
Baltimore branches of the H. W. Johns-Manville Company 
have outgrown their present quarters, and have been moved 
to new locations, with more room. The Chicago branch, now 
on Randolph street, has moved to the four-story and basement 
building at Nos. 27-29 Michigan avenue, located in the block 
between South Water and River streets. With 32,500 square 
feet of floor space, offices, store and stock rooms will all be 
under one roof, with ample room for all. A full stock of J-M 
products will be carried, thus assuring prompt shipments. The 
Baltimore office, store and warehouse is now located at No. 
30 Light street. Here the company will have considerably 
more room than before, and will keep on hand a large stock 
of J-M products, and will be in much better position than ever 
to give all orders prompt attention. 


THE MARINE BOILER COMPOUNDS, made by Green, Hook & 
Company, Inc., 30 Church street, New York, are described 
by the manufacturer as follows: Mercuri-film offers vital pro- 
tection in two equally effective ways. First: It contains ele- 
ments (based upon our analysis of your feed water or scale) 
which attack the old scale and scale-forming particles in the 
water to reduce them to a non-adhesive sludge that passes out 
the blow-off. Second: It forms upon the inner boiler sur- 
faces a thin, metallic amalgam coating, which repels. scale- 
forming particles and is, at ‘the same time, impervious to cor- 
rosive acids. With Mercuri-film you buy ‘the service of most 
competent chemists in making a careful selection of especially 
prepared ingredients. You get a low price because of our 
extensive manufacturing facilities, and you get better service, 
better boiler protection and better fuel economy per dollar 
invested than obtainable with other boiler water treatment. 
These are not careless statements, but based upon scientific 
proofs from actual practical demonstrations. We stand ready 
to prove that Mercuri-film treatment stops scale and corro- 
sion troubles without hindering ebullition or interfering with 
heat transmission. Try Mercuri-film in one boiler and be con- 
vinced. If you are not, ask us for your money, and you will 
get it back. If Mercuri-film fails the expense of the trial is 
ours and we lose. If it succeeds, you win. We know it will 
succeed. Tell us your scale or corrosion troubles and send 
samples of scale or feed water, so that we may quote price.” 
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WITH 


Aids for Applicants for Marine Engineers’ Licenses 


By PROF. W. F. DURAND 


Second Edition 


This book is devoted exclusively to the practical 
side of Marine Engineering and is especially intended 
for operative engineers and students of the subject 
generally, and particularly for those who are prepar- 
ing for the examinations for Marine Engineers’ 
licenses for any and all grades. 

The work is divided into two main parts, of which 
the first treats of the subject of marine engineering 
proper, while the second consists of aids to the mathe- 
matical calculations which the marine engineer is 
commonly called on to make. 

PART I.—Covers the practical side of the subject. 

PART II.—Covers the general subject of calcu- 
lations for marine engineers, and furnishes assistance 
in mathematics to those who may require such aid. 

The book is illustrated with nearly four 
hundred diagrams and cuts made especially for 
the purpose, and showing constructively the most 
approved practice in the different branches of the 
subject. The text is in such plain, simple English 
that any man with an ordinary education can easily 
understand it. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (1% penny) ber word. 
But no advertisement will be inserted for less than 76 cents (8 shillings). 
Replies can be sent to our care sf desired, and they will be forwarded 
without additional charge. 


For Sale.—Volumes 6 to 16, inclusive, of Transactions of 
Society of Naval Architects. In good condition. Address 
Box 21, care INTERNATIONAL MARINE ENGINEERING. 


Mechanical Engineer, 35 years old, with long practical 
experience in the construction and design of machinery and 
handling men, desires active position with growing concern 
doing marine repair work and installing machinery. Pre- 
pared to make a moderate investment. Highest references 
furnished. Address Mechanical Engineer, care INTERNA- 
TIONAL MARINE ENGINEERING. ; 


Inventor of patent telemotor wishes to communicate with 
firm who would take up manufacture. British and American 
patents. Address Telemotor, care INTERNATIONAL MARINE 
ENGINEERING. 


Wanted.—A limited number of competent ship and hull 
engineering draftsmen. Apply by letter, stating age, experi- 
ence and salary required, to the Chief Hull Draftsman, Fore 
River Shipbuilding Company, Quincy, Mass., U. S. A. 


Wanted.—One copy each of INTERNATIONAL MARINE EncI- 
NEERING for February and March, 1907. Address Engineer, 
care INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, 
New York. 


BUSINESS NOTES 


GREAT BRITAIN 


Mitter & Company, Ltp., London Road Foundry, Edin- 
burgh, write INTERNATIONAL MARINE ENGINEERING that their 
fire bars “Are made in chilled moulds—not moulded in sand. 
The surface towards the fire is specially armor-hardened— 
practically the same effect is obtained as with armor plating 
on a war vessel, the hardening being almost identical in both 
cases. The makers claim double life for them under ordinary 
heat. After two years’ trial on the Hibernia, the Allan Line 
has placed them in the Hungarian, Arcadian and Ionian. They 
are also being adopted by the General Steam Navigation 
Company.” 


J. Lane & Sons, Johnstone, who are now prepared to 
machine-cut spur wheels up to 15 feet diameter and 6 inches 
circular pitch, have recently built for this denattment a 
quadruple-geared surfacine and boring lathe for turning 
wheel planks un to to feet diameter. It is fitted with the firm’s 
variable-speed headstock, with automatic speed=changing me- 
chanism for facing, etc. The bed is 15 feet 3 inches long, by 
5 feet wide, and has a narrow guide for the saddle in the 
centre, and two T-slotted guides, to!4 inches wide at the sides. 
The fast headstock weighs with chuck. etc., over 11 tons. The 
main spindle, of special crucible steel, is 12 inches diameter 
at the front journal, which runs in a heavy vhosphor-bronze 
bearing 14 inches long. Bolted to a large flange is a four- 
jaw faceplate chuck 6 feet diameter, with an internal spur- 
driving wheel behind. The variable-speed cones are 36 inches 
diameter, and the bevel-edged reduction is 18 to 1, giving 
spindle speeds of 6 to 45 revolutions; and the quadruple re- 
duction is 144 to 1, giving spindle speeds of 34 to 6 revolu- 
tions, with the constant-speed driving shaft making 300 revo- 
lutions a minute. Fast and loose pulleys, 24 inches diameter 
by 8 inches wide, are fixed on the driving shaft, and may be 
belted direct to the line shafting. Connection between the 
automatic variable-speed spindle and the feed-box shaft is 
made by an inclined shaft with worm gear at the top and 
mitre wheels enclosed in a spherical casing at the foot, as il- 
lustrated. The saddle can be moved along the bed by means 
of a large screw and ratchet lever, and fixed by bolts en- 
gaging the slots in the bed. On the saddle are carried two 
slide rests, each 24 inches wide, with narrow square guides 
at the front, fitted with top slides 16 inches wide and 4 feet 
6 inches long. Both slides may be clamped at any desired 
angle to sector scales. One of the slides may be used for 
facing a rim while the other is turning the external diameter, 
and both slides have self-acting feeds in all directions, in- 
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—_—_—_———— eee 


cluding angular. Both for surfacing and boring the feeds 
are % inch, %4 inch, % inch, and 1/16 inch per revolution. 
The extension plate bedded on the floor is for carrying a 
pillar rest, to be used only on work with a diameter near the 
full capacity. Finally, the machine is capable of taking cuts 
requiring a 40 b.h.p. drive, occupies a floor space of about 16 
feet by 8 feet, and weighs approximately 23 tons. 


F. R. Ceprervatt & S6ner, Gothenburg, Sweden, manufac- 
turers of an improved protective and lubricating box for 
propeller shafts, state: “The boxes for protecting and lubri- 
cating tail-end shafts hitherto in use, although quite answer- 
ing their purpose, are much encumbered with the incon- 
venience of necessitating a certain fixed distance between the 
propellerboss and the end of the sterntube bush, so as to 
get the exact compression on the spiral springs, which is 
most essential for the proper working of the box under every 
circumstances. Is it sometimes very difficult, however, to 
attain this exact distance. This is especially the case when 
shifting propellers, where it often happens that the new pro- 
peller goes farther up or not so far up on the shaft as the 
old one. In cases of wear in the trust bearings or on the 
working surfaces of the sterntube bush and the box the 
compression also will differ from the standard. In such cases 
it is a rather time-wasting and expensive matter to get the 
box readjusted. It has, therefore, aften been expressed, both 
by engine builders and shipowners, the advisability of a box 
that could be adjusted according to the existing space be- 
tween the propeller and the sterntube bush. In view of these 
reasons the patent ‘adjustable box’ has been invented. It is 
so constructed that it can be lengthened or shortened as 
required within practical limits and yet retain the proper 
compression on the spiral springs.” 
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“Hydraulic Valves and Fittings” is the title of a 120-page 
illustrated catalogue just issued by the Watson-Stillman Com- 
pany, 188 Fulton street, New York. Its pages list more types 
and combinations of hydraulic valves and fittings than ever 
before described in any catalogue. Almost every page contains 
some hint or advice as to the best piping arrangements, what 
types or combinations of valves are best suited to certain 
work, how the valve arrangement may operate a number of 
cylinders or machines automatically, ete. Any engineer will 
find this book handy when figuring on new hydraulic installa- 
tions or making changes on old ones. This book will be sent 
free to any one requesting Catalogue No. 78. 


Open feed-water heaters are described in Bulletin BK-843, 
published by the Blake & Knowles Steam Pump Works, 115 
Broadway, New York. “Advantages of an open heater: In an 
open heater the water is heated by direct contact with the ex- 
haust steam. The heating capacity is always at its maximum, 
and there can be no falling off in the temperature at which the 
feed water leaves the heater, due to any collection of mud or 
scale. All impurities in the feed water, such as sand, mud, 
floating particles, etc., are caught and retained in the filter. 
Carbonates of lime and magnesia which precipitate when water 
is heated to a temperature close to the boiling point, are de- 
posited in the heater and do not reach the boiler. Water con- 
tains air and carbonic acid gas in solution. In the process of 
heating these are liberated. If the separation takes place in the 
heater no damage results, but if allowed to pass through the 
feed piping, and to the boiler, the liberated gases attack the 
wrought iron and steel, and rapid oxidization follows. The 
convenience and advantages of a storage tank or hot well for 
holding a considerable amount of water which may be drawn 
upon as desired, for boiler feeding and other purposes, as well 
as a reservoir for receiving live steam drips and returns from 
heating or drying systems, are apparent. By the addition of 
a simple float controlled valve, the waiter required for suppie- 
menting the other sources of supply is controlled automatically, 
and the amount admitted is regulated exactly to make up for 
the drafts made on the storage supply. Ordinarily, if oil gets 
into the feed water it passes on to the boilers, where it is 
harmful, and in sufficient quantities, dangerous. Hence one 
of the most important of the several functions performed by 
the heater is to remove all the oil from the incoming exhaust 
steam.” 


Centrifugal pumping machinery, marine and _ stationary 
engines are described in a 96-page illustrated catalogue pub- 
lished by the Morris Machine Works. Baldwinsville, N. Y. 
Among the illustrations in this catalogue are those of right 
and left-hand 15-inch dredging pumps with 200-horsepower 
compound engines. “The merits of the hydraulic suction 
dredge are well recognized, and in comparison with other sys- 
tems of dredging it has been proven to be the most economical 
for handling sand, gravel, mud, clay, etc., or in fact any 
material except solid rock. The steam shovel, dipper or eleva- 
tor dredge will do efficient service in raising material, but 
none are capable of delivering the material except within a 
short radius of the dredging operation. If the material is to 
be delivered to any distance it must be dene by means of scows, 
tugs or other means outside of the dredge. The centrifugal 
dredge not only raises the materiai but also delivers it at just 
the point wanted at one operation and with only one machine, 
which, as regards cost, is less expensive, size for size, than any 
of the others. Besides, it is practically impossible to build any 
other type with the enormous capacity which some hydraulic 
dredges have. On page 52 we illustrate a complete dredge 
equipped with 20-inch dredging pump and with cutter ma- 
chinery for cutting up the material. In this dredge the pump 
is directly connected to a 600-horsepower triple-expansicn 
engine, and the dredge is capable of delivering through a pipe 
line 5,000 feet in length. The hydraulic dredge consists mainly 
of a centrifugal dredging pump with power to drive same, and 
auxiliary machinery for handling suction pipe and boat. The 
pump in operation creates a strong suction flow in the suction 
pipe sufficient to pick up the material and draw it into the 
pump, from which it is again delivered through the discharge 
pipe any distance to point of delivery, and can at the same time 
be elevated to reasonable heights. Sand, mud, silt, etc.. are 
readily picked up by the suction force only. If the material is 
hard packed, it must first be cut up by a special revolving 
cutter or sometimes by a jet system. For ordinary service 
where no agitating device is necessary to cut up the material, 
the dredge becomes very simple, consisting mainly of a scow 


with engine and boiler, a mast and boom only being required 
for handling suction pipe. 
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The Nicholson ship log is described in a pamphlet issued 
by the manufacturer, the Nicholson Ship Log Company, Cleve- 
land, Ohio. This log is stated in the catalogue to be a radical 
departure from all other types of nautical measuring devices. 
In addition to giving the mileage sailed it shows the speed per 
hour on a dial and records this speed on a chart at every minute 
of the trip. Among the advantages claimed are accuracy, and 
the fact that it is entirely automatic, requiring very little at- 
tention besides the daily winding of the clock and changing 
the paper record. Unless the harbor is very shallow no thought 
need be given to the log when making or leaving port. If the 
vessel is operated in shallow places, provision is made while 
installing to draw in the in-take tube from the pilot-house, or 
the sea cocks can be placed high enough on the bilge to pre- 
vent the fouling of the tube. The registering apparatus is 
placed where it may be readily seen and read. The catalogue 
also states that in some instances a log has paid for itself many 
times over in preventing damage suits for alleged excessive 
speeds in dangerous passages. 


Graphoil lubricating specialties are the subject of a pam- 
phlet issued by the Graphoil Lubricator Sales Company, 90 
West street, New York City. Graphite is combined with oil 
“in proper proportions, and uniformly fed without the use of 
any moving parts” in the Graphoil lubricator, which is designed 
to be used in connection with any oiling system, and which, it 
is stated, may be installed without putting the present equip- 
ment out of commission. Graphoil specialties comprise com- 
plete graphite and oil Jubricators and graphite cups for lubri- 
cating the cylinders of marine, locomotive and stationary steam 
engines, gas engines, air and ammonia pumps, vacuum pumps, 
and also for bearings, crank pins, eccentrics, etc. It is claimed 
that the use of these lubricators reduces oil consumption 50 
to 75 percent, increases the effective horsepower, reducing oil 
in the boiler feed, reduces the wear and tear of the engine and 
boiler, protects and prolongs the life of packing, insures lubri- 
cation should the oil supply be temporarily interrupted, insures 
effective lubrication under high pressures and prevents hot 
bearings. 


Weinland tube cleaners, made by the Lagonda Manufactur- 
ing Company, Springfield, Ohio, are the subject of an illus- 
trated catalogue this company has just issued. “One of the 
greatest problems that the engineer has had since the earliest 
days of the boiler is to find some method to successfully com- 
bat the formation of scale. The large majority of boiler users 
are compelled to use the water at hand, and the only way to 
keep the boiler in good working condition is by frequent clean- 
ing by means of mechanical cleaners. The selection of a par- 
ticular type of cleaner for any given work depends upon the 
size and shape of the boiler tubes, nature and thickness of 
scale, allowable duration of shut-down, rapidity with which 
scale accumulates and the number of boilers. We make all 
types of cleaners, and do not recommend any one machine 
until one of our experts has investigated your particular case. 
Where scale is of moderate thickness cur turbine cleaner, on 
account of its convenience, proves most acceptable. Turbine 
cleaners will, we believe, always be in demand. As we have 
had twenty years’ experience in dealing with boiler troubles, 
and have made and developed numerous styles of cleaners, we 
consider that the apparatus which we now put on the market 
represents the best practice. The Wineland turbine cleaners 
combine mechanical skill and good material, and are backed by 
twenty years’ experience and study on the subject. That these 
are excellent tools is proven by their long use and many 
imitators. In the various types described in the following 
pages we have made several new departures, all of which repre- 
sent a growth and improvement on machines that have already 
proved their value. We frequently find plants where, through 
neglect or ignorance of the attendants, or severe conditions, 
boiler tubes have become so encrusted that it is almost impos- 
sible to clean them with a turbine cleaner. In such cases we 
recommend our mechanical cleaners, or our air and steam 
motor-driven cleaners, as a large saving in time will restlt 
from their use. We often find it advisable to rent these ma- 
chines at so much per boiler or per tube, and after the first 
cleaning has been effected, subsequent cleanings can easily be 
handled by a turbine cleaner, or if the customer prefers we 
will clean boilers by contract, such service being performed 
by our force of experts, who undertake the work on short 
notice, and as they are thoroughly familiar with their subject 
can carry the work to completion in the shortest possible time 
and in a most satisfactory manner. We invite your cor- 
respondence, and would be glad to have you consult with any 
of our offices distributed throughout the leading cities of the 
United States. When we know your particular troubles and 
the conditions under which you operate, we can tell you 
exactly what type of cleaner is best adapted for your needs.” 


Engineers’ Taper, Wire & Thickness Gage 


‘ain 


This gage is especially designed for the use of marine engineers, 
chinists and others desiring a set of gages in compact form. 

_ The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other 4% of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
inches long, convenient to handle or to carry in the pocket. 


Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


The POWELL 
AUTOMATIC 
INJECTOR 


WILL FEED YOUR 
BOILER 


Lifts water on three-foot 
length of pipe between tank 
and combining tube on 18 lbs. steam pressure. Will 
lift water through twenty-foot pipe on 60 lbs. steam 
pressure. Handles hot water up to 123 degrees. 

The Powell Automatic Injector is arranged so as 
to produce the highest standard of efficiency, yet 
without any complicated parts. They are so made 
they can’t be inverted or replaced wrong when 
taken apart for cleaning or repairs. Write for 
special circular. 


POWELL’S STEAM SPECIALTIES ARE STANDARD 
Ask Your Jobber—He Knows 
DID VOU GET OUR CATALOG? 


THE A WM. POWELL Co. 


+ DEPENDABLE ENGINEERING SPECIALTIES. 
CINCINNATI 
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A NEW DIXON BOOKLET 


‘‘Dixon’s Graphite on Ship- 
board,’ is just off the press. 
It explains how graphite is best 
used by the marine engineer 
and the benefits of its use. 
Write for free copy, 75-C. 


JOSEPH DIXON GRUGIBLE CO. 


JERSEY CITY, N.J. 


That fiber packng is kept soft, and that friction is elimi- 
nated where metallic packing is used, is guaranteed by the 
Peerless Oiler & Woper Company, 100 William street, New 
York City. This oiler and wiper is said to oil the rod with 
every stroke and to save 90 percent of your oil where drip 
cups are used and swabbing done. The device is stated by the 


maker to be inexpensive, easily attached to the gland studs and 
to last indefinitely. 


TRADE MARK 


Mercuri-Film Boiler Water Treatment 
Saves Money in TWO Equally 
Effective Ways. 


Chemically, it contains elements that attack the old scale 
and oil deposits and reduce these and incoming impurities 
to a non-adhesive mud that precipitates to be drawn out 


through the blow-off. 


Mechanically, it forms upon the inner surfaces of the boiler 
a thin metallic coating that repels the scale forming par- 
ticles and keeps them away from the metal. At the same 
time this coating Is impervious to corrosive acids in solution 
in the water and is therefore a positive preventive of all 
forms of internal corrosion. You are interested in maximum 
boiler capacity, efficiency, and effective boiler water treat- 
ment at low cost, so tell us the number, make and size of 
your boilers, and we will cheerfully explain Mercuri-Film 
as it would affect your plant. 


GREEN, HOOK & CO., Ince. 


HUDSON TERMINAL BUILDING, NEW YORK 


BALTIMORE BOSTON PHIL4DELPHIA NORFOLK HAVANA 
4185S. Charles St. Winthrop Bldg. Drexel Bldg. E. V. White Bldg. Aguacate 56 


L—(MERCRCE(LO™ 


' TRADE MARK 
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Orange peel grab buckets are the subject of a catalogue 
published by the Mead-Morrison Manufacturing Company, 149 
Broadway, New York. These grabs are bronze bushed 
throughout, and the blades have renewable manganese steel 
oints. It is claimed that they are superior in design, work- 
manship and material and are durable and efficient. 

Regarding the American-Thompson Indicator. — The 
American Steam Gauge & Valve Manufacturing Company, 208 
Camden street, Boston, Mass., has had reprinted, and is dis- 
tributing, a folder containing a number of unsolicited testi- 
monials from engineers regarding these indicators. Following 
is a fair sample of these testimonial letters: “We wish to 
advise that we have received the advertisement which you 
mailed us a couple of days ago, and in connection with same 
we might state that we purchased an American-Thompson in- 
dicator about eight years ago. This has been in continuous 
service ever since, and we are perfectly satisfied with same. 
We wish to ask if you could conveniently mail us at this time 
one of your indicator books mentioned in your advertisement.” 


The attention of marine engineers is called by the William 
Powell Company, Cincinnati, Ohio, to its White Star and 
Union disc valves. “Our White Star valve has a white metal 
composition disc, in the smaller sizes, 4, 34 and %4. These discs 
are swiveling. In the 34 and larger they not only swivel but 
they are also reversible, having two faces; all are regrinding. 
With an occasional regrinding these valves will last as long 
as the pipes. When the discs are worn out you only have to 
buy a new disc. Can also furnish this valve with inserted seat 
ring made of the same white metal bronze. This ring can be 
replaced when necessary, thus continuing the body in use in- 
definitely. Or, if you prefer a vulcanized composition washer 
disc valve, then we offer our Union disc. It is built on exactly 
the same lines as the White Star; that is, the construction is 
similar, with the one exception of the disc and the face of the 
seat; in the former the seat is beveled, whereas the Union disc 
has a flat-faced seat to accommodate the style of washer.” 


“Thor” air tools are described in profusely illustrated circu- 
lars published by the Independent Pneumatic Tool Company, 
1307 Michigan avenue, Chicago. Among the tools described 
are a piston air drill, with a capacity for drilling up to 2% 
inches diameter and reaming up to 2 inches in diameter, a re- 
versible compound slow-speed piston air drill designed for 
extra heavy drilling, reaming, tapping, rolling large flues and 
putting in flexible stay-bolts; a one-piece riveting hammer, 
which will drive rivets up to 1%4 inches in diameter (there is 
no coupling between the barrel and the handle); the No. 4o 
hammer, the weight of which is 13 pounds, said to be especially 
useful for light riveting, tank work, etc.; the No. 3 chipping 
and calking hammer equipped with duplex valves. There is 
also an illustration of this company’s “Thor” stay-bolt driver 
in operation on a locomotive fire-box, and the statement is 
made that it can drive at the rate of 100 ends, or fifty bolts, 
per hour. Pneumatic hose, hose couplers, wood-boring ma- 
chines, etc., are also described in these circulars. 


Fuel economizers and air heaters are described aud illus- 
trated in Catalogue 150 just issued by the B. F. Sturtevant 
Company, Hyde Park, Mass. “The principle of the Sturtevant 
economizer is to conduct the hot waste gases which have 
passed through the boilers and are escaping into the chimney 
around and between a system of cast iron pipes containing 
feed water, thus heating a large volume of feed water to a 
high temperature before. it enters the boilers, accomplishing all 
this saving in fuel and gaining this extra boiler capacity by the 
use of otherwise wasted Bases. The Sturtevant economizer 
saves 10 to 20 percent in fuel by supplying the boiler with water 
almost to the boiling point, thus saving the coal necessary to 
heat cold feed water. It increases the boiler capacity 20 to 40 
percent, as the large reserve of hot feed water, always ready in 
the economizer, leaves the boilers only the work of bringing 
the hot water to the vaporizing point. This enables the boiler 
to convert much more water into steam when aided by an 
economizer. By heating the feed water the boiler gets none 
of the sudden expansion and contraction due to the change of 
temperature when cold water is fed, thus avoiding many leaks 
and prolonging the life of the boiler. The purifying of the 
water by lessening the scale increases the durability of the 
boilers as a whole by reducing the tendency to bag. The feed 
water is purified by heating in the economizer, and in circulat- 
ing through the economizer pipes a ic part of the im- 
purities settle in a section which is easily cleaned out. This 
gives purer water to the boiler, reducing the amount of scale 
and allowing the boilers to steam much more freely. It re- 
duces the amount of soot in the chimney and lessens smcke 
from the stack, as the hot gases in passing through the econo- 
mizer deposit a large amount of soot on the economizer pipes. 
This soot is automatically scraped from these pipes and de- 
posited in a soot chamber under the economizer,’ 


us) 


When writing to advertisers, please mention INTERNATIONAL MarINE ENGINEERING, 


International Marine Engineering May, 1910. 


TRADE PUBLICATIONS 


GREAT BRITAIN 


Trier Bros., Caxton House, Westminster, S. W., have pub- PATENT THE BEST 
lished a catalogue of their products, which include Stauffer’s J None AND MOST. 
lubricant and “Tell-Tale” and other lubricators suitable for 


use with this lubricant. Trier’s patent grindstone dressers are CONDUCTING ECONOMICAL 
illustrated, also an excellent tool for truing emery and car- COVERING IN 


borundum wheels. The “Split-Grip” set-collar for shafting, C 0 Vi PO S ITI 0 N EXISTENCE. 


etc., is also described. The special features of this collar are 
WILL OUTLAST 


that it has no projecting parts, and, being made in halves, is 
ANY OTHER MAKE & GIVE BETTER RESULTS. 


very easily placed in position on, or removed from, the shaft. 


The Yorkshire Boiler—We have received from the York- 
shire Boiler Company, Ltd., Registered Offices, Standard 
buildings, City Square, Leeds, a pamphlet describing the York- 
shire boiler designed by Mr. W. H. Casmey. This boiler is a 
modification of the Lancashire, but it is shorter in proportion 
to its diameter, the ratio of length to diameter being as 5 to 2. 
The flues rise slightly from front to back, and expand from 
the end of the furnaces to the down-take in the proportion of 
5 to 6. The sectional area of the flues at the rear is thus 
about 33 percent greater than at the front, and the effect is that 
more water is located directly over the points where the larger 
proportion of heat is transmitted to the boiler than at any 
other point. Comparative tests, quoted, which indicate that 
four boilers of this kind, 24 feet by 9 feet, can evaporate as 
much water as five 30-foot by 9-foot Lancashire boilers. 
Orders have recently been received by the company for six 
boilers 24 feet by g feet, three 24 feet by 8 feet 6 inches, one 
20 feet by 7 feet for China, and one 20 feet by 8 feet 6 inches 
for the Glasgow Corporation. 


Gold dredges, river steamers, etc., are the subject of an 
illustrated catalogue published by Arthur R. Brown, 54 New 
Broad street, London. “It is a well-known fact that gold 
dredgers should be specially designed to suit the particuiar 
requirements of the place in which they have to work. We 
always impress this fact on intending buyers who write to us 
for price lists of dredgers, and in reply to such inquiries find 
it necessary to write long explanatory letters on gold dredging, 
asking for various information as regards the property in 
question before we care to quote, as the design and conse- 
quently the price of a suitable gold dredger is governed by a 
number of conditions, apart from its actual capacity, or the 
quantity of material it can treat per hour: such, for instance, 
as the dredging depth which regulates the length of ladder and 
size of pontoon: the nature of the ground to be treated, on 
which depends the area of gold-saving tables, kind os tables, 
and whether a screen or sluice-box is required, and the design 
of the same; the design of the gearing (different gear being 
required for hard or soft ground) ; and the size and design of 
pumping plant to wash the material. If the dredger is re- 
quired to work banks, it is necessary to have full information 
as to height of banks above water level, on which depends the 
question of the height of the tailings elevator or whether it is 
required or not. The depth of water in the river if the 
dredger is to be floated to its destination also regulates the 
size of the pontoon, and the part of the world where the 
dredger has to work, and the climate also affects the design; 
also, of course, the motive power for driving the machinery : 
if fuel is required, the nature of the same; also the question of 
means of transport from port of embarkation to the place 
where the dredger has to be re-erected regulates the size of 
pieces in whieh it can be delivered and the quantity of work 
which can be done here before shipment.” 


= & EE. HALL Ltd. 


» St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 


MAKERS oF CARBONIG ANHYDRIDE (CO.) 


REFRIGERATING MACHINERY 


REPEAT INSTALLATIONS SUPPLIED TO 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & GO. 


Makers of all kinds of Coverings, 


TREDEGAR ROAD, BOW, LONDON, E. 


— AND — 


80, GREAT WELLINGTON ST., CLASCOW. 


Pacific Steam Navigation Co.’s SS. ‘‘Orcoma.” 
Boilers, Cylinders and all Pipes covered by Matthew Keenan & 0o,, Ltd. 


PREVENT ROT and DECAY 


HULLS of all VESSELS should be protected both inside and out 
BARGES, LIGHTERS, SCOWS, PILE DRIVERS, DOCKS, DECKING 
AND SHEATHING are protected against rot, barnacles and the teredo by 


AVENARIUS CARBOLINEUM 
WOOD PRESERVING PAINT 


The Standard of New York Harbor Men for 


Tarpaulins and Ropes 
BULLETIN 28 on Request 


Carbolineum Wood Preserving Company 
189 Franklin Street, New York, N. Y. 
513 Praine Street, Milwaukee, Wis. 167 Front Street, Portland, Ore. 
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Some circulars dealing with the advantages of their blue 
Cape asbestos mattresses, felt and rope for covering boilers, 
steam pipes, etc., have been issued by the Cape Asbestos Com- 
pany, Ltd., 23 King street, E. C. Illustrations of large power 
plants, in which Cape coverings have been installed, are in- 
cluded. 

The Maschinenfabrik Augsburg-Nurnberg A.-G., the 
well-known Continental firm, whose London address is M. A. 
N., 219 Caxton House, Westminster, S. W., have published 
pamphlets describing the “M. A, N.” Diesel oil engines. One 
of these pamphlets contains particulars of standard engines 
with one, two, three or four cylinders, ranging from 8 to 880 
brake-horsepower. Another deals with enclosed high-speed 
engines of 50 to 1,000 horsepower, with two, three or four 
cylinders. The. company state that over 155,000 brake-horse- 
power are in use and under construction for land and marine 
purposes in all sizes, from 8 brake-horsepower upwards. 

For the patent rotary exhauster, made by the Baker 
Blower Engineering Company, Stanley street, Sheffield, the fol- 
lowing advantages are claimed in a circular published by the 
manufacturer: Tirst, it is simple and not liable to get out of 
order, having no sliding vanes or pistons working under pres- 
sure internally, and therefore subject to wear and tear. Sec- 
ond, it passes a great yolume at a low speed, and is conse- 
quently low in price. Third, all the working parts requiring 
attention and lubrication are external, and can always be in- 
spected and attended to from the outside. Fourth, the internal 
arrangements can be seen by removing the top cover without 
disturbing the inlet and outlet connections on the exhauster. 
Fifth, the internal parts not moving in absolute contact, but so 
close as to be practically tight, the wear and tear is confined 
to the journals and gear, where ample surfaces are provided, 
and all of which can be adjusted from the outside, so that the 
smallest amount of power is required for the work performed. 
Sixth, ample provision is made for drawing off the tar, and its 
deposition on the inside of the machine cannot in any way 
injuriously affect its working or efficiency. Seventh, all shafts 
are large in diameter and have adjustable stuffing-boxes, whilst 
the revolving drums are carefully balanced and capable of ad- 
justment from the outside. All material and workmanship are 
of the best quality. The gear is carefully protected, every 
precaution and appliance being used to make these machines 
thoroughly reliable, durable and effective. 
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The Portland Forge Company, Ltd., Kilmarnock, N. B., 
have issued a very excellent pamphlet, which illustrates and 
describes the “Portland” patented self-centering rudder bear- 
ings and the “Portland” patented balanced rudders. 


Pulley blocks and traveling cranes wre described and illus- 
trated in book 62 issued by Herbert Morris & Bastert, Ltd., 
Empress Works, Loughborough, Leicestershire. “The raison 
détre of a pulley block is the easy handling of heavy loads. 
It is essential that it should give the user plenty of power so 
that an average man may be able to handle easily any load 
within its capacity, for small nd medium sizes, nd two or three 
men for the very heaviest sizes. Look to your dead charges. 
It affects the labor bill. 


The Adnil Electric Company, Ltd., Adnil building, Artil- 
lery lane, E. C., have published a catalogue dealing with their 
telephone and signaling apparatus. The telephones include 
magneto and battery wall and desk sets; loud-speaking tele- 
phones for use in situations where bell signals cannot be heard; 
gas and water-tight telephones; intercommunication instru- 
ments and accessories. The catalogue contains particulars of 
electric hooters and bells, signaling instruments; distant ind1- 
cating thermometers; water gages and other apparatus of a 
like nature. “Alpha” self-winding electric clocks are also 
shown. These clocks can be used as timepieces or in connec- 
tion with any of the signaling devices. 


Grinding machinery is the subject of a catalogue published 
by the Vineit Company, Ltd., 67 Aldersgate street, Londen, 
E. C. “Carborundum and electrite are by far the hardest 
materials known, standing next in this respect to the diamond. 
The cutting edges of carborundum and electrite grains are 
sharper than those of any other abrasive. The importance of 
these advantages will not only be manifest to those who are 
aware that emery, corundum and similar natural minerals have 
been altogether superseding by the products of the electric 
furnace, but also to those who are acquainted with the fact 
that there are various qualities even among artificial abrasives, 
and who wish to have the best. We are the exclusive manu- 
facturers of carborundum (Acheson’s process) in Europe, and 
the only makers of electrite in the world. We thus possess the 
unique advantage of being the makers of two distinct modern 
grinding materials, each unequaled in its suitability of purpose 
and of unrivaled excellence.” 


COBBS HIGH PRESSURE SPIRAL PISTON 


And VALVE STEM PACKING 


IT HAS STOOD THE 

TEST OF YEARS 

AND NOT FOUND 
WANTING 


Because it is the only one constructed on correct principles. 
core is made of aspecial oil and heat resisting compound covered with 
duck, the outer covering being fine asbestos. 


WHY? 


IT IS THE MOST 

ECONOMICAL AND 

GREATEST LABOR 
SAVER 


The rubber 


It will not score the rod 


or blow out under the highest pressure. 


NEW YORK BELTING AND PACKING CO. 


91 and 93 Chambers Street, NEW YORK 
LONDON, E.C., ENGLAND, 11 Southampton Row 


CHICAGO, ILL., 150 Lake Street 

ST. LOUIS, MO., 218-220 Cuestnut STREET 
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“Sentinel Junior” engines are described by Alley & Mac- 
Lellan, Ltd., Sentinel Works, Polmadie, Glasgow, in a cata- 
logue the company has issued. Among the good points claimed 
for these engines, which are stated to be suitable for dynamos 
and generators, centrifugal pumps, boiler draft, etc., are sim- 
plicity, solidity, durability, accessibility, steam economy, efficient 
lubrication, etc. 


A price list and catalogue of marine and stationary motors 
has been issued by the Parsons Motor Company, Ltd., Town 
Quay, Southampton. This catalogue calls especial attention to 
the fact that the Parsons Motor Company is this year making 
separate engines for petrol and paraffin, owing to the demand 
for engines to use a commoner paraffin, and for this purpose 
the company has adopted its new vaporizer instead of relying 
upon the valve surface as heretofore. 


Vickers Sons & Maxim, Ltd., 32 Victoria street, S. W., 
have issued a circular dealing with the V. S. M. “Turret” lock- 
nut. We have already illustrated their special lock-nut (De- 
cember, 1909, page 504). A projecting collar or turret in these 
nuts is pierced by s!x or more holes. Two slots are cut in the 
bolt, and when the nut is tightened up a split-pin is passed 
through a pair of holes in the collar and one of these slots. 
The circular gives prices of bolts and nuts from % inch to I 
inch in diameter. 


“Mechanical Ventilation Specialtiés” is the title of the 
latest catalogue issued by Jno. Gibbs & Son, 72-76 Duke street, 
Liverpool. A large number of illustrations and particulars of 
fans for air propelling and ventilating, driven by belts, motors 
and steam engines and ships’ ventilators of the weather-proof 
downcast type. Messrs. Gibbs & Son make a specialty of a 
motor-driven fan, the motor of which is encased to prevent the 
entrance of dust and water, and the fans have their blades 
secured by means of a double boss locked with flanges in such 
a manner as to grip them and prevent their flying out. 


Escher Wyss & Company, whose London offices are at 109 
Victoria street, Westminster, S. W., have issued a number of 
catalogues illustrating their specialties, which are Zoelly steam 
turbines, tangential water-wheels and Francis hydraulic tur- 
bines, turbo pumps and refrigerating and ice-making plant. 
The catalogues are, in most instances, printed in English, 
French and German, and they contain reference lists of users 
of each class of machinery and illustrations of a number of 
installations. 


The Combination Metallic Packing Company, Ltd., 
Gateshead, have published an interesting pamphlet giving a 
history of piston rod packings, illustrated descriptions of 
metallic packings for piston and valve rods of vertical and 
horizontal, land and marine engines are also included. The 
company have also issued a pamphlet dealing with the “C. M. 
P.” metal jointing rings. These consists of concentricaliy- 
beader rings of white metal, copper, or an alloy specially suit- 
able for use with superheated steam and high temperatures. 
They can be secured in either circular, oval or irregular shapes. 


James Archdale & Company, Ltd., Manchester Works, 
Ledsam street, Birmingham, have published their new cata- 
logue of machine tools. Illustrations with full details are given 
of high-speed radial drills, and also sensitive and multipie- 
spindle drilling machines. High-speed sliding, surfacing and 
screw-cutting lathes are illustrated, together with turret lathes, 
high-speed capstan lathes, brass finishers’ lathes, horizontal and 
vertical milling machines, profiling and grinding machines. The 
catalogue also deals with pipe and bolt-screwing machines, 
boring machines, planing, shaping and slotting machines. The 
last pages of the catalogue are devoted to general information. 


The Wilkinson feed-water heater is described in a pam- 
phlet published by the manufacturer, George Wilkinson, Beech 
Mount, Harrogate. This apparatus is fixed within the boiler, 
and the functions which it is said to fulfill in a satisfac- 
tory manner are: 1. To deliver feed water at full ebullition 
temperature at the bottom of the boiler, thereby greatly ac- 
celerating circulation and relieving the boiler plates from 
undue strain. 2. To induce a chemical process, viz.: the de- 
struction of the affinity between the various minerals which go 
to form scale within the boiler. 3. To remove the gases from 
the feed water, which are so destructive to the boiler plates. 
4. To extend the ebullition area within the boiler, thereby sub- 
stantially increasing both the efficiency and the output of any 
boiler to which it is applied. 5. To deposit the scale-forming 
ingredients over and around the “blow-off” cock, whence they 
are removed when the boiler is blown off. 6 To maintain a 
clean and efficient boiler throughout its period of work. | 7. 
To deliver steam from the boiler free from air and gas, thus 
improving the vacuum and efficiency of the engines. 
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| CLIFTON & WADDELL, 


Oldest Established Firm in Scotland of 


METAL SAWING SPECIALISTS, 
HIGH-SPEED MACHINE TOOL MAKERS, 


JOHNSTONE, near GLASGOW. 
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PATENT HIGH-SPEED CIRCULAR Saw. 


Band Saws. Circular Saws. 
Hot Saws. Disc Saws. 


BEST AND MOST UP-TO-DATE DESIGNS. 


Over 900 Machines in use, 


MONEL METAL 


Castings 


Rods Bars 


NON-CORROSIVE AND STRONGER THAN STEEL 


ONE 
ETA 


Bronze 


Valves for 
Super-heated Steam. 
Automobile and 
Motor Boat Castings. 


Propellors. 
Pump Rods. 
Marine Fittings 
and Hardware. 


Brass Alloys 


WRITEZEFOR INFORMATION 


THE BAYONNE CASTING CO. 
BAYONNE, N. J. 


NOW READY. 3rd Edition. RE-WRITTEN UP-TO-DATE AND ENLARCED 


‘THE MARINE STEAM TURBINE’ 


By J. W. SOTHERN, M.I.E.S. 


Contains comprehensive illustrated descriptions of the 
Parson’s and Curtis type Marine Turbines, together with 
constructive and general practical data. 

200 ILLUSTRATIONS. 

Price 12/6 net. 


Now Reapy. 6th Edition. Revised and greatly enlarged. 


‘VERBAL NOTES & SKETCHES” 


FOR MARINE ENGINEERS 
By J. W. SOTHERN, M.IL.E.S. 


Section 1. Boilers. Section 5. Refrigeration. 
2. Engines. 6. Electric Lighting. 
3. General Notes. 7. Propellers. 
4, Indicator Diagrams. 8. Oil Motors. 
Price 7/6 net. 
eee 
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Fleming, Birkby & Goodall, Ltd., West Grove Mill, Hali- 
fax, have issued a booklet giving details and prices of their 
“Tnextenso” leather belting. This belting is stated to be prac- 
tically free from stretching; it is advertised in thicknesses 
varying from 4 to 7 millimeters and up to 12 inches in width. 
A useful table is included in the booklet, which shows the 
power transmitted at different speeds. 


Independent air pumps and other marine specialties are the 
subject of Catalogue No. 5 published by G. & J. Weir, Ltd., 
Cathcart, Glasgow. “Weir twin type independent air pumps 
have been supplied by us during the last ten years to almost 
every important vessel built in this country and abroad fitted 
with independent air pumps. They have proved, in design and 
construction, to be thoroughly reliable and highly efficient, and 
remain the paramount pumps of their type. We recommend 
their adoption for all large installations haying over 6,000 
indicated horsepower in single units, where weight and space 
are not absolutely the first considerations.” 


BUSINESS NOTES 


AMERICA 


A HANDSOME GUNMETAL WATCH FoB will be sent free to any 
of our readers who will mention this magazine by the E. M. 
Dart Manufacturing Company, Providence, R. I. 


CLEMENT Restern Company, 133 North Second street, Phila- 
delphia, Pa., manufacturer of Belmont packings, has opened a 
branch office and stock room at 11 Woodward avenue, Detroit, 
Mich., with Mr. E. N. Marcy, who was formerly connected 
with its general office, as manager. 


Derroir, Micu.—B. P. Everitt, president of the Metzger 
Motor Car Company, has installed a six-cylinder 100-horse- 
power engine, made by the Buffalo Gasolene Motor Company, 
1209 to 1221 Niagatia street, Buffalo, N. Y., in his new 75-foot 
cruser yacht. As an added equipment to his yacht Mr. Everitt 
has purchased a 3-horsepower Buffalo combination electric 
light and pumping outfit. 


Producer Gas 


Boat “*‘Marengi 
For Sale 
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THE ELECTRIC SEARCHLIGHT PROJECTORS, made by the General 
Electric Company, Schenectady, N. Y., are specially designed 
for the severe requirements of marine service. They are 
arranged for hand, pilot house, rope or electric control, and 
can be furnished in sizes from 9 to 60 inches. A list of in- 
stallations will be sent upon request, showing the variety of 
uses to which these searchlights are adapted. 


A FREE SAMPLE OF PALMETTO TWIST FACKING will be sent by 
Greene, Tweed & Company, 109 Duane street, New York, to 
any of our readers who will mention this magazine. The 
statement is made that the handiest thing on board ship is a 
spool of this packing, that with it you can often stop a leak 
almost before it starts. In one place you will require only a 
single strand of packing that is well lubricated and which will 
not burn out. In other places more. But no matter what size 
you require it can be obtained at once from a single spool of 
“Palmetto Twist.” 


SUBMARINE ENGINEERING.—Any of our readers interested in 
this subject should write to the Lake Submarine Company, 
Bridgeport, Conn., mentioning INTERNATIONAL MARINE ENGI- 
NEERING, and ask for a copy of this company’s handsomely 
illustrated 52-page pamphlet entitled Submarine Engineering. 
The Lake Submarine Company, which was organized in 1895 
for the purpose of developing by experiment the practicability 
of carrying on certain classes of submarine engineering works 
in fields previously neglected, by reason of difficulties then 
deemed insurmountable, is not a working company. That is 
to say, it does not engage in actual recovery of vessels and 
their cargo, nor does it become a competitor to existing engi- 
neering or recovering companies in the respective fields. It is 
what is known as a development or parent company. It en- 
gages in commercial work only, so far as to prove the prac- 
ticability of the various inventions controlled by it and to bring 
those appliances through the experimental stage up to the point 
of mechanical success. This having been won, the company 
limits itself to granting working licenses to others and to pro- 
tecting the licensees in the exclusive use of the apparatus or 
methods covered by the patents controlled by the Lake Sub- 
marine Company. This company built the submarine boat 
Argonaut, which it states is the first successful submarine boat 
that ever operated in the open sea. 


Cost of operation one-tenth that of gasoline. 
Will make over 800 miles on a ton of anthracite coal. 
Made no-stop run, New York to Albany and return, 275 mules, 


at a cost of $1.59 for fuel. 


Absolute freedom from danger of fire or explosion. 

‘The boat is very staunch, is a fine sea-boat, makes over 8 miles , 
an hour, has a spacious cockpit, a large cabin beautifully finished 
in solid mahogany, has toilet; and is lighted by electricity from a 


dynamo and storage battery. 


FOR SALE at a GREAT BARGAIN. 
Address ““Marenging,”’ care of International Marine Engineering, 


17 Battery Place, New York. 
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THE ATTENTION OF SUBMARINE ENGINEERS, shipping men, 
dredging contractors and masters, who may be looking for a 
business, is called by the Lake Submarine Company, Bridge- 
port, Conn., to the great money-making opportunities which 
exist in modern submarine engineering—recovering wrecks and 
sunken cargos, removing rocks, dredging improvements, sub- 
marine tunnel construction, improving waterways, shell, pearl 
and sponge fisheries, etc. This company states that all classes 
of engineering work can be done under water with great 
rapidity, and without the danger incident to old-time methods, 
by the specially designed machmery it makes. 

FoR THE REMOVAL OF SCALE the new Weinland quick-repair 
head is, according to the maker, the Lagonda Manufacturing 
Company, Springfield, Ohio, just the thing to use on ship- 
board. “There is nothing to get out of order. Extra cutter 
wheels can be carried, and when old ones wear dull, they 
can be replaced in the shortest possible time, and without the 
use of special tools. This head can be attached to either 
our air, steam, or water-driven turbine and for any sized tube. 
Under the action of centrifugal force the cutters bear out 
steadily, removing every bit of scale, but not injuring the 
tubes in the least.” 

A Fine Record ror Berts.—‘A little while back, the Joseph 
Dixon Company, Jersey City, N. J., for the first time in 
eighteen years, took up a belt in one of its mill rooms. For 
eighteen years about thirty belts in that room have been run 
constantly; the belts are about 25 feet in length and 6 inches in 
width. There is a great deal of graphite dust in the room, yet 
these belts have run satisfactorily without breakage or without 
being taken up for eighteen years. The belts are regularly 
treated with Dixon’s traction belt dressing, which comes in 
paste form, and which is one of the very best leather preserva- 
tive belt dressings made anywhere. Of course, there are many 
who find it desirable or necessary to use a solid dressing. If a 
quick, convenient dressing is desired, Dixon’s solid belt dress- 
ing is suggested. The Dixon Company frankly state that no 
solid dressing equals their traction belt dressing, for the reason 
that some of the ingredients in their traction dressing cannot 
be reduced to solid form. But if the solid dressing is pre- 
ferred, one may use Dixon’s solid belt dressing with all safety. 
It is a quick, sure cure for slipping belts, but has no detri- 
mental effect upon the belting.” 


Motors FOR COMMERCIAL SERVICE are now being used in 
coastwise schooners, fishing schooners, towboats, oyster 
dredge boats, and freight and passenger service. The Stand- 
ard Motor. Construction Company, 180 Whiton street, Jersey 
City, N. J., makes a specialty of gas engines for such pur- 
poses, and builds them in sizes from 12 to 2,000 horsepower. 

THE PEERLESS RUBBER MANUFACTURING ComPANy, 16 War- 
ren street, New York, has recently opened a branch office at 
704 Arch street, Philadelphia, Pa. The Goodall Rubber Com- 
pany, Inc., has been appointed distributers for Philadelphia 
and vicinity, and will carry a large stock to meet demands 
for the Peerless line of rubber goods. 


Curt Down A 24-Hour Run 10 2014 Hours.—All this was 
done, we are informed by the American Steam Gauge & 
Valve Manufacturing Company, 208 Camden street, Boston, 
Mass., with a triple expansion engine equipped with the Amer- 
ican-Thompson indicator, and by an engineer who had never 
before taken a diagram from his engine. “The engineer who 
accomplished this is only doing what every progressive en- 
gineer may also accomplish. The price of these indicators 
is $55, and they may be paid for in monthly instalments of 
$5 each.’ 


Tue A. B. C. Enerne at Sra.—Engineer DeKalb of the 
steamer Riverside owned by the Charles Nelson Company, 
San Francisco, Cal., writes the American Blower Company, 
Detroit, Mich., manufacturer of the A. B. C. engines: “I have 
operated large ships on the Atlantic as well as here, and would 
say that your engine gives no trouble and requires the least 
attention of any I have ever seen or operated. It is giving 
great satisfaction. We are proud of it. Your oiling system 
cannot be beaten.” 


WiLiiAmMs’ “Vurcan” Auto Toor.—Convenience, service and 
wear are assured in this combination. The tools are drop- 
forged from carefully selected steel, milled and ground to cor- 
rect sizes of openings, tempered, polished and blued. It is a 
veritable “half-pound” tool chest, replacing a dozen ordinary 
tools. Its usefulness and efficiency extend to all mechanical 
purposes—a thorough household, motor boat, etc., etc., tool. 
They are packed in canvas bags with button flap, and become 
an unusually adaptable hip-pocket companion; 8 inches length 
and % pound weight. Retailed everywhere at $1.00 each. Sold 
to dealers only, in not less than 1 dozen lots. 


Sturtevant Turbo Multivane 
Forced Draft Blower 


MADE UP OFA STURTEVANT MULTI- 
VANE FAN DIRECT CONNECTED TOA 


This is an ideal forced draft set for marine work. 
compact, simple, durable, and of large capacity. 


STURTEVANT TURBINE. 


Me 3 
It is easy to 


install and requires hardly any attention. 
With a steam turbine there is no oil in the exhaust steam. 
We would be glad to give you more information about it. 


B. F. STURTEVANT CO., 


PHILADELPHIA 


CHICAGO 


Boston, Mass. 


GENERAL OFFICE AND WORKS, HYDE PARK, MASS. 
NEW YORK 


CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters; Rotary Blowers and Exhausters; 


Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines ; Etc. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent ( penny) per word. 
But no advertisement will be inserted for less than 76 cents (8 shillings). 
Replies can be sent to our care tf desired, and they will be forwarded 
without additional charge. 


Salesman, seeing marine engineers, wanted to handle as 
side line patented, well advertised, money and labor-saving 
device. No competition. Pocket sample. Address Pocket 
Sample, care INTERNATIONAL MARINE ENGINEERING. 


Young man of 33, connected with the technical staff of 
various shipbuilding companies for the past fifteen years, 
desires to receive proposition to act as general agent, or as 
New England representative, for marine specialties; or would 
consider any Atlantic coast territory. Address B. M. C., care 
of INTERNATIONAL MARINE ENGINEERING. 


Mechanical Engineer, 35 years old, with long practical 
experience in the construction and design of machinery and 
handling men, desires active position with growing concern 
doing marine repair work and installing machinery. Pre- 
pared to make a modest investment. Highest references 
furnished. Address Mechanical Engineer, care INTERNA- 
TIONAL MARINE ENGINEERING. 


’ 


BUSINESS NOTES 
GREAT BRITAIN 


' CLARKE, CHAPMAN & Company, Ltp., Victoria Works, Gates- 
head, have opened a London office at 29 Queen Anne’s Cham- 
bers, Broadway, Westminster, S. W., especially for the sale of 
the Clarke, Chapman & Company watertube boiler for marine 
and land installations. 


AS A RESULT OF THE EMINENTLY GOOD WoRK done at Bombay 
by the dredgers Jinga and Kalu, the buiiders of these dredgers, 
William Simons & Company, Ltd., Renfrew, have applied for 
letters patent for a suction hopper cutter dredger fitted with a 
suction pipe and cutter. This new design of vessel is called 
the “Simons” dredger, and incorporates a number of special 
features, all of which have been protected. It is claimed for 
this vessel, with its special fittings, that it can in most cases do 
the same duty as a dredger fitted with a bucket ladder and 
chain of buckets. But having neither upper nor lower tumblers, 
buckets, links, nor pins, the “Simons” dredger has not so many 
wearing parts as bucket dredgers, and it is therefore confidently 
anticipated that this new type of dredger will be much less 
costly in maintenance and repairs. 


ArcHIBALD Low, engineer, brassfounder and contractor, 
Merkland Works, Partick, Glasgow, writes us that “Low’s 
patent radiators have now been adopted by nearly all the prin- 
cipal steamship companies. The principles embodied in these 
radiators are entirely different from all other types, as no 
webs are used to increase the radiating surface, but instead 
only prime radiating surfaces are used. Internal tubes are 
fitted, by means of which the air inside is heated and rises, 
more cold air entering at the bottom, and this in turn is also 
heated, thus causing a good circulation of air in the room. 
After exhaustive tests it had been found that Low’s patent 
radiators will condense more steam per square foot than any 
other, radiator, thus proving that it is the most effective on the 
market. The design is very ornamental, and does not require 
coverings as do those of the web and other types.” 

“THE WELL-KNOWN HownEN PATENT System of forced draft, 
which has been in use by many of the leading steamship com- 
panies of the world for a long period of years, has for some 


reason or other not been adopted to any extent in dredgers. | 


The reasons for this somewhat curious state of affairs are not 
apparent on the surface, for, as a matter of fact, the unique 
advantages which the Howden system confers in the way of 
great economy of fuel and increased steaming power of the 
boilers would be even more marked in the case of this type of 
vessel where the load is fluctuating and where specially heavy 
demands for steam are occasionally required. The magnificent 
results in economy and efficiency obtained in the two Bombay 
dredgers Kalu and Jinga, in which Howden’s forced draft was 
fitted to the boilers, have, however, proved to the world that 
that system is the best method of combustion for dredger 
boilers as well as for the boilers of ocean-going vessels of all 
other types.” 
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MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 89th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
68 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F,. Yates, 21 State St., New York City. 
Hiss) Vice Eresident——Art Hyde, 9115 Willard Ave., N. W., Cleve- 
land, io. ! 
Second Vice-President--Wm. P. Tindall, 180 Twentieth St., Detroit, 


ich. 
Third Vice-President—Charles N. Vosburgh, 6323 Patton St., New 
Orleans, La. F 
Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, Ill. 
Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 784%4 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


WHITEHEAD & Company, Fiume, write INTERNATIONAL 
MarINnE ENGINEERING: “We beg to inform you that after a 
severe and long-drawn-out competition between all European 
and American constructors of submarine vessels, the Danish 
government has decided to order our new Whitehead type for 
the submarines on their navy programme.” 


A Correction.—On page 10 of our February issue, attention 
was called to circulars issued by W. Sisson & Company, Ltd., 
Gloucester, describing marine engines for yachts, launches, tug- 
boats, etc. The statement was made that these engines are 
suited for 160 pounds “water pressure,’ or up to, say, 200 
pounds, if required. We should have used, of course, the word 
“working” or “steam” in place of “water.” 


A Navar, MERCANTILE MARINE AND GENERAL ENGINEERING 
EXHIBITION will be held at Olympia, London, W., from Sept. 
21 to 26, 1910. The undertaking is receiving the support of 
the most eminent personages conected with naval and other 
branches of engineering which the exhibit will embrace, as 
well as the great institutions connected with engineering and 
with the iron and metal trades. Full information may be 
obtained by writing to Frederic W. Bridges, organizing man- 
ager, 119 Finsbury Pavement, London, E. C. 


F. McNeirr & Company. Lamb’s buildings, Bunhill Row, 
London, E. C., write us: “We have the honor to inform you 
that we have decided, for family reasons, to convert this busi- 
ness into a private limited company, the proprietorship re- 
maining, however, in the same hands. All debts due from or 
to the firm are to be paid or received by the company. The 
conversion will not affect the general conduct of the business, 
which will be carried on as heretofore, and we trust that the 
satisfactory relations which have always subsisted between us 
will be continued with the company.” 
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RAINBOW PACKING 


CAN'T 
BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT ECONOMICAL 
Will hold the RELIABLE 


hig hest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 


16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :—Carr Bros., Ltd., 11 Queen Victoria Street, London, E. C. 


Detroit, Mich —16-24 Woodward Ave. Indianapolis, Ind.—38-42 South Capitol Ave. Tacoma, Wash.—1316-1318 A Street. 

Chicago, I1l.—202-210 South Water St Omaha, Neb.—1218 Farnam St. Portland, Ore.—27-28 North Front St. 

Pittsburg, Pa.—425-427 First Ave. Denver, Col.—1556 Wazee St. Vancouver, B. C —Carral & Alexander Sts. 

San Francisco, Cal.—416—422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. FOREIGN DEPOTS | 

New Orleans, La.—Cor. Common & Tchoup Waco, Texas—709-711 Austin Ave. Sole European Depot—Anglo-American Rub- 
itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. ber Co., Ltd., 58 Holborn Viaduct Lon- 

Atlanta, Ga.—7-9 South Broad St. Boston, Mass.—110 Federal St. _ don, E. C. : 

Houston. Tex.—113 Main St. Buffalo, N. Y.—379,Washington St. Paris, France—76 Ave. de la Republique. : 

Kansas City, Mo.—1221-1223 Union Ave. Rochester, N. Y.—24JExchange St. Johannesburg, South Africa—2427 | Mercantile 

Seattle, Wash.—212-216 Jackson St. Los Angeles, Cal.—115 South Los Angeles Si Building. eae 

Philadelphia, Pa.—245-247 Master St. Baltimore, Md.—37 Hopkins Place. Copenhagen, Den.—Frederiksholms, Kanal 6. 


Louisville, Ky.—111-121 West Main St Spokane, Wash.—1016-1018 Railroad Ave Sydney, Australia—270 George St. 
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TRADE PUBLICATIONS. 
AMERICA 


“Lifting Jacks” is the title of an attractive 100-page cata- 
logue just issued by the Joyce-Cridland Company, Dayton, 
Ohio. Besides listing their complete line of jacks for all pur- 
poses, the catalogue also contains discussions of the construc- 
tion and recent improvements in this line of jacks. It also 
discusses the relative merits of various types of jacks, such as 
hydraulic, lever, automatic, automatic geared, screw, telescop- 
ing, etc., for different classes of service, and recommends the 
most suitable jack for the different lines of work. The cata- 
logue contains complete information concerning the dimen- 
sions, weight, price. etc., of the various jacks, and should be on 
file with anyone who is interested in the purchase of jacks for 
any purpose. Copies may be had by addressing the Joyce- 
Cridland Company, Dayton, Ohio. 


“Graphite and Grease” is the title of a folder issued by the 
International Acheson Graphite Company, Niagara Falls, N. Y. 
“Tn the manufacture of our combination lubricants we blend 
the unctuous, pure graphite with a high-grade grease, the latter, 
as we have said, simply to act as a carrier for the graphite, 
which is a perfect lubricant in itself. This graphited grease 
is wholly free from the gritty impurities of lubricants contain- 
ing natural graphite. It will reduce friction to the minimum, 
giving a large saving in the power previously lost through 
overcoming friction, and prevent the parts wearing away, as is 
the case where oil or grease is used alone. As our graphite is 
not crystalline, nor hard, under pressure it will move within 
itself like a film of oil, while it is quite impossible for bear- 
ings so lubricated to seize or cut. Because the graphite we in- 
corporate in our greases forms the body of the lubricants, we 
are enabled to employ a grease of very low viscosity as a car- 
rier, thus effecting a valuable saving in power to those who 
use them, while it is a fact that either grade of our graphited 
grease will serve for a wider range of uses than plain grease 
lubricants.” 


“Smooth-On Instruction Book,” ninth edition, has just 
been issued by the Smooth-On Manufacturing Company, 572 
Communipaw avenue, Jersey City, N. J., and a copy will be 
sent free upon reqtiest to anyone mentioning this magazine. 
“The great value of Smooth-On to the manufacturer and user, 
is because of its peculiar chemical properties, namely, of metal- 
izing and of expanding when metalizing, and it can be prepared 
to act quickly or slowly, according to the requirements of par- 
ticular uses. These properties make Smooth-On a valuable 
substance in the making of chemical iron cements. To this 
subject the chemist of the Smooth-On Manufacturing Com- 
pany has given careful study for fifteen years, and has suc- 
ceeded in compounding the valuable iron cements known so 
generally throughout the world as Smooth-On iron cements. 
These cements are made each for a special purpose; they are 
carefully prepared by a chemist, and when correctly used they 
make permanent repairs. The different Smooth-On cements 
are explained in the following pages; a careful study of them 
will prove interesting and profitable. The illustrations are 
made from photographs of actual subjects, and show some of 
the many ways in which the Smooth-On cements have, been 
used and the results obtained.” 


Generating sets with vertical engines are the subject of 
Bulletin 172 of the Engineering Series published by the B. F. 
Sturtevant Company, Hyde Park, Mass. “The generating sets 
with vertical single engines described in this bulletin are the 
result of years of experience in building apparatus of this type. 
They are compact, capable of continuous operation for long 
periods with very little attention. They run with practically no 
vibration. Both the engine and generator are of high efficiency 
and are capable of 50 percent overload for a short period with- 
out shifting of brushes or destructive sparking at the commu- 
tator. They are capable of continuous operation at 25 percent 
overload without sparking or undue heating. The sub-base of 
the engine is extended to take the generator. Sturtevant 
vertical single engines, Class VS-7, are the result of over fifty 
years’ experience in engine building, and in this type we have 
not tried to design a low-priced engine, but rather one that 
will give continuous satisfaction under all operating conditions. 
The VS-7 is a compact, quiet-running engine, and may be 
operated continuously for long periods, requiring but very little 
attention. It runs with practically no vibration, and the 
mechanical efficiency is exceptionally high. It is entirely en- 
closed and self-contained, and because of the large diameter 
and short stroke develops great power and high speed without 
excessive piston travel. This engine is especially adapted for 
direct connection to generators and all work requiring accurate 
regulation and economy of steam.” - 
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These Tests Prove 
J-Mi Permanite Sheet 
Packing Best for All 
Conditions 


The following tests which eminent engineers recently 
made of J-M PrerMANITE PAckING should be of interest to 


every engineer: 
Oil Test 


A sample of J-M PrrmMANnitE Packinec, which had been 
soaked in oil, showed no signs of deterioration when tested 
under a steam pressure of 340 pounds per square inch. 


Superheated Steam Test 


When tested under steam superheated to 500 degrees Fah., 
J-M PerMAnite PACKING remained absolutely steam tight 
and required no following up. The joint was then broken, 
and the packing found in such condition that it was re- 
placed on flange and continued in service. 


Saturated Steam Test 


A 3-inch main steam joint packed with J-M PrermMANITE 
PACKING remained absolutely tight at 160 pounds per square 
inch pressure and required no following up. On 90 pounds 
pressure, carrying steam in the day time only, PERMANITE 
held perfectly. 


Hydraulic Test 


Joints made with J-M Permanite Packine in piping, 
carrying water at 1,700 pounds per square inch pressure, 


remained absolutely tight under continuous service. 


Pneumatic Test 


Piping with joints made of this packing, carrying 100 
pounds air pressure per square inch, was subjected to a 
great deal of vibration and intense heat night and day for a 
month, and joints were perfectly tight at the end of test. 

Do you know any other packing that will stand such 
tests ? 

If you have a condition where no sheet packing will now 
hold, try J-M PerMAnite and convince yourself that it is 
the best for every purpose. 


Write nearest branch for Sample and Booklet—or simply 
write your name and address on margin of this 
advertisement and mail it to us 


H. W. JOHNS-MANVILLE Co. 


Manufacturers of Asbestos LSBESTOS: 


Asbestos Roofings, Packings 
and Magnesia Products 


Electrical Supplies, etc. 


Baltimore 


Dallas Milwaukee Pittsburg 
Boston Detroit Minneapolis San Francisco 
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Toronto, Ont. Montreal, Que. 


Winnipeg, Man. 


Vancouver, B.C. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEEBING. 


International Marine Engineering 


JUNE, IQI0. 


The illustration on the outside cover of the latest issue of 
American Wire Rope News, published by the American Steel 
& Wire Company, Chicago, Ill., shows the lowering of a sec- 
tion of the new Detroit River tunnel of the Michigan Central 
Railroad with “American” wire rope. 


The Griscom-Spencer Company, 90 West street, New 
York, is distributing illustrated mailing cards calling attention 
to the Reilly multi-coil feed-water heater, which the manufac- 
turer states embodies every practical and scientific require- 
ment. “The violent agitation of the water in passing through 
the coils promotes rapid absorption of heat and prevents the 
deposit of scale or sediment in the tubes. Every coil is a 
spring, and therefore there is no need for expansion joints and 
no possibility of leaks developing through temperature strains 
or vibration.” 


Catalogue E-3 has been issued by the Boston Gear Works, 
Norfolk Downs, Mass. Speaking of this company’s “Stand- 
ard” steel gears the catalogue states: “The steel gears have 
been carefully designed in reference to hole, hub, face, rim, 
web and spoke, and fill as many requirements as possible for 
standard stock gears of a fixed size. The hubs are of such a 
size that they will stand a reasonable amount of reboring, 
hence the hole may be increased where necessary. Where the 
gears are to be furnished with a hole of a smaller size, we 
would recommend our standard steel bushings, as is illustrated 
on page 15 of Catalogue E-2. Where it is necessary to have 
gears of double strength we suggest the use of the double face 
standard pinions as listed up to a limited size, and with the 
larger size by placing two gears side by side. We also claim, 
with the list as it has been carefully studied and planned, it 
will be desirable for manufacturers and designers to adopt this 
as a standardization of gear machinery parts. The steel that 
we use is about three times stronger than cast iron—where the 
average tensile strength of the latter is about 17,000 pounds, 
steel of ordinary carbon is approximately 50,000 pounds—and 
elastic limit is so much higher that in the adoption of steel we 
believe we are presenting a gear product which will far sur- 
pass anything in this line on the market for ready-made gears.” 


Absolute Ventilation the Year Round.— ‘The Sirocco elec- 
tric fan and air purifier is a device developed by the American 
Blower Company, Detroit, Mich., and Troy, N. Y., using a 
Sirocco standard turbine type impeller wheel but 3 inches in 
diameter as the basis for bringing the fan system of ventilation 
within the reach of every one using electric current. The 
small space occupied and the light weight combine to make the 
Sirocco device portable and attractive. On account of the high 
efficiency of the Sirocco fan, the electric motor is small (one- 
seventieth of a horsepower), and the electric current require- 
ment almost insignificant. The complete outfit can be installed 
upon the window sill by the office boy or stenographer without 
tools. Sirocco will supply 5,000 cubic feet of fresh, filtered air 
every hour, diffusing same throughout the room or in any di- 
rection at will, or deflected through radiator for winter venti- 
lation. By the simple reversal of a small lever, without chang- 
ing the position of the outfit or stopping same, Sirocco will ex- 
haust from the room the dead used-un air in the same large 
volume. It is not a mere agitator of the air in an apartment, 
and it goes beyond any other ventilating device vet made. The 
design has been perfected and patents applied for, and manu- 
facturing facilities are being hurried into shape for the nroduc- 
tion of these remarkable units by the thousands. The comnlete 
outfit consists, in addition to the Sirocco fan, motor and re- 
versing mechanism, of an adjustable outlet nozzle for summer 
use, speed controller. a dozen filter cloths and window sash 
lock, which prevents the window being raised from the exterior 
after the outfit is in place. There will be an immense demand 
for this complete unit, as it is not simply a centrifugal fan and 
motor but an equalizer which will reduce precisely those atmos- 
nheric conditions necessary for alert, mental and physical ac- 
tivity. The air supply is purer than the outer air, because of 
its being filtered. Sirocco enables the indoor worker literally 
to live and work outdoors. This is but one of the latest apnli- 
cations of the ramous Sirocco turbine fans which are now being 
applied for the ventilation of kitchens. telenhone booths, 
laundries and toilets on land, shipboard and on wheels. Sirocco 
fans are used almost to the exclusion of any other tvne for ven- 
tilating, cooling and mechanical draft on the modern hattle- 
ships, cruisers, destroyers. etc., in the British. German, Italian. 
Russian, Japanese and United States navies. The United 
States ships North Dakota and Delaware, which on recent trial 
developed such wonderful speed, did so under forced draft 
supplied by -Sorocco blowers, and the United States ships 
Florida and Utah, now under construction, are being equipped, 


boun for hull ventilation and mechanical draft, with Sirocco 
ans. 
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This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 

The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other 4% of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
inches long, convenient to handle or to carry in the pocket. 


Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


The Powell “White Star” 
é Valve 


Renewable is defined as 
“capable of being renew- 
ed, i. e., restored to its 
original state.’”’ That’s 
just what you can do when 
both faces of POWELL 
WHITE STAR Disc are 
worn out. You don’t buy 
a new valve, simply buya 
new disc at anominal cost 
and restore the valve to 
its original state of per- 
fection. It’s well to recol- 
lect this very desirable 
feature of the POWELL 
“WHITE STAR” Valve 
when you buy. 


A new disc is but a 
small part of the cost of 
an entirely new valve. 


Your jobber can supply 
| them if you specify 
|} POWELL’S “WHITE 
STAR.” It’s cast on every 
valve. 
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A NEW DIXON BOOKLET 


‘“Dixon’s Graphite on Ship- 
board,’ is just off the press. 
It explains how graphite is best 
used by the marine engineer 
and the benefits of its use. 
Write for free copy, 75-C. 


JOSEPH DIXON GRUGIBLE CO. 


JERSEY CITY, N.J. 


The engineering specialties made by the Walworth Manu- 
facturing Company, 138 Federal street, Boston, are described 
in a profusely illustrated booklet this company has just pub- 


lished. This booklet briefly outlines the contents of the Wal- 
worth catalogue, a copy of which can be obtained free by 
mentioning INTERNATIONAL MARINE ENGINEERING. This com- 


pany has had an experience of seventy years devoted to the 
developing and manufacturing of steam specialties, such as the 
well-known Stillson wrench, valves of many kinds, pipe fittings, 
tools, engine and boiler trimmings, die plates, vises, pipe 
cutters, ete. 


TRADE MARK 


Mercuri-Film Boiler Water Treatment 
Saves Money in TWO Equally 
Effective Ways. 


Chemically, it contains elements that attack the old scale 
and oil deposits and reduce these and incoming impurities 
to a non-adhesive mud that precipitates to be drawn out 
through the blow-off. 


Mechanically, it forms upon the inner surfaces of the boiler 
a thin metallic coating that repels the scale forming par- 
ticles and keeps them away from the metal. At the same 
time this coating is impervious to corrosive acids in solution 
in the water and is therefore a positive preventive of all 
forms of internal corrosion. You are interested in maximum 
boiler capacity, efficiency, and effective boiler water treat- 
ment at low cost, so tell us the number, make and size of 
your boilers, and we will cheerfully explain Mercuri-Film 
as it would affect your plant. 


GREEN, HOOK & CO., Inc. 


HUDSON TERMINAL BUILDING, NEW YORK 


BALTIMORE BOSTON PHILADELPHIA NORFOLK HAVANA 
418S. Charles St. Winthrop Bldg. Drexel Bldg. E. V. White Bldg. Aguacate 56 


TRADE MARK 
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“Tacking Ship Off Shore,” from a painting by W. E. Nor- 
ton, has been lithographed in several colors and is used as the 
heading of a large and handsome wall calendar distributed by 
the Baldt Anchor Company, Chester, Pa. 


The Marine Boiler Works Company, Toledo, Ohio, has 
published a catalogue describing its marine and stationary 
boilers of all kinds, and a long list is given of the marine 
boilers which have been built and installed by tihs company. 


Modern steel dredges and steam snovels are illustrated in 
a folder issued by the American Steel Dredge Company, Fort 
Wayne, Ind. This folder is intended as an announcement until 
the company’s complete catalogue is ready for distribution 
after the removal of its plant from Logansport, Ind., to its 
new and larger factory in Fort Wayne. 


The merit of “Oildag” as a lubricant is the subject of a 
pamphlet published by the Acheson Oildag Company, Niagara 
Falls, N. Y. In placing Oildag on the market as a new lubri- 
cant, the manufacturer calls attention to the report of Prof. 
Charles F. Mabery and that of the special graphite committee, 
and the technical committee of the Automobile Club of 
America, which are reprinted in this pamphlet. 


The Dunlap Engineering Company, successor to the Co- 
Jumbus Pneumatic lool Company, Columbus, Ohio, has issued 
a handsome catalogue describing its close-quarter drills, cen- 
tral spindle and reversible type of drills. The latter is a 
device partaking something of the nature of reversible valve 
gearings, and said to be simple and durable. Those interested 
should write for a copy of Catalogue No. 20 and mention this 
magazine. 


The Newcycle motor, which is said to be an improved type 
of gas, gasoline and oil engine, is described in circulars dis- 
tributed by the Neweycle Motor Company, 39 Cortlandt street, 
New York, and full information relative to this engine may be 
obtained by addressing the company, which had in aim, when 
designing the engine, “ to secure the advantages of the frequent 
explosions obtained in a two-cycle engine without sacrificing 
the positively-controlled action and consequently more reliable 
performance of the four-cycle type.” 


The nineteenth annual report of the board of directors of 
the Philadelphia Bourse for the year ending Dec. 31, 1909, was 
submitted to shareholders May 10, 1910, and shows the com- 
pany to be in the most prosperous condition. The exhibit de- 
partment of the Bourse presents an opportunity to marine 
engine and boat builders, boiler makers, machine tools manu- 
facturers and others to maintain a permanent exhibit in the 
Bourse, where they will come in contact with buyers from all 
over the country. Full information may. be obtained by ad- 
dressing the Bourse, Philadelphia, Pa. 


TRADE PUBLICATIONS 


GREAT BRITAIN 


“Victor” arc lamps for direct-current circuits are illustrated 
in a catalogue issued by the Electric & Ordnance Accessories 
Company, Ltd., Aston, Birmingham. The carbons of these 
lamps are fed by a clutch controlled by a series coil. Standard 
enclosed lamps for general illumination and inverted and ship’s 
deck types are described in the list, which also gives details of 
flame and miniature are lamps. 


Pneumatic hoists are the subject of Section 5 of the cata- 
logue issued by the Consolidated Pneumatic Tool Company, 
Ltd., Palace Chambers, 9 Bridge street, Westminster, London, 
S. W. Regarding this company’s pneumatic geared hoist the 
statement is made: “These hoists can be fitted with an auto- 
matic air-actuated brake when it is absolutely essential to sus-_ 
tain the maximum load indefinitely, thus making it particularly 
adapted to serve machine tools, riveting and: punching ma- 
chines in boiler shops and bridge-building works. The hoist 
operates by a pneumatic motor through a chain of gears cut 
from solid steel, which sustains the load with absolute safety, 
without dependence on the brake, unless it is intended to carry 
a load suspended indefinitely, when a slight setting takes place, 
in which case a brake is necessary. The brake acts on a disc 
keyed to the highest speed shaft, or train of gears, by means 
of a leather diaphragm of suitable diameter to furnish the 
necessary frictional resistance to sustain the load; air is ad- 
mitted to the back of the diaphragm by special ports cut in the 
main admission valve, so arranged that when the hoist is shut 
off air is constantly pressing on the back of the diaphragm, but 
the first movement of the slide valve tending. to start the hoist 
releases the brake, thus making it impossible to stop the hoist 
without the brake acting.” 
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The Empire Roller Bearings Company, Ltd., 15 Victoria 
street, Westminster, S. W., have published a sheet giving par- 


ticulars of a series of roller bearings for trucks, mine tubs, 
skips and wagons generally, and of another series for 
railway trolleys, inspection cars, trucks, etc., which have to 
be dismounted quickly from their axles. The special advan- 


that they considerably reduce the 
and also save a good deal in 


tages of these bearings are 
power required for haulage 
lubricants. 


The Appleby Crane & Transporter Company, Ltd., have, 
among recent orders, secured a contract for five 63-foot port- 
able Temperley transporters for the Cadeby Colliery Com- 
pany; two 60-foot similar transporters for Messrs. Vickers 
Sons & Maxim; two 55-foot, with 10-inch by 10-inch engines, 
for the Chilian Naval Commission, and four of 60 feet for the 
Denaby Coal Company, all of which are for coal handling. 
The firm have also a large gantry coaling crane in construction 
for South America, as well as a number of large power over- 
head travelers. A 25-ton traveling gantry crane, with a radius 
of 90 feet, which the firm are building for the Avonmouth 
Dock, Bristol, is now practically completed. It is one of the 
largest cranes of the type in Great Britain. 


Steam specialties are the subject of a catalogue issued by 
the Yorkshire Boiler Company, Ltd., Standard building, City 
Square, Leeds. Regarding the Yorkshire boiler, their cata- 
logue states: “The Yorkshire boiler is the invention of W. H. 
Casmey, A. M. I. M. E., of Leeds, and was introduced nearly 
two years ago, and there are now move than twenty of these 
boilers under steam giving every satisfaction. It will be seen 
that the Yorkshire boiler is a modification of the Lancashire, 
but that it is shorter in proportion to its diameter, the ratio 
of length to diameter being as 5 is to 2. Its flues rise slightly 
from front to back, and expand from the end of the furnaces to 
the down-take in the proportion of 5 to 6; that is, the sectional 
area of the flues at the rear is about 33 percent greater than 
at the front, and this has the effect of locating more water 
directly over the points where the larger proportion of heat is 
transmitted to the boiler than at any other part.” 


Pneumatic tools are described in an illustrated catalogue 
published by Balcke & Company, Ltd., 27 Clements Lane, Lon- 
don, E. C. “We have pleasure in submitting herewith our 
latest catalogue of the Empire pneumatic tools and appliances, 
which have been specially designed to meet the greatly in- 
creasing requirements of all the most modernly- -equipped ‘ship- 
building, railway and general construction and engineering 
work. A careful perusal of the contents will show that spe- 
cial attention has been given to the design of the tools described 
and illustrated therein, and the simplicity of design, high-class 
workmanship and working capacity of the tools, represent the 
very latest development in this branch of engineering. In 
comparison with other pneumatic tools and appliances it will 
be found that the consumption of air is lower, the working 
capacity of the tools is greater. the liability to get out of order, 
owing to the simplicity in construction, is greatly reduced and 
the cost of up-keep is thereby reduced to a minimum. The 
range and power of thé tools is capable of a wide adjustment 
and within the perfect control of the operator. There is prac- 
tically no recoil—a fact that makes this tool more popular with 
the workmen than those of any other manufacture at present 
on the market. We shall be pleased to prepare and submit 
estimates for complete plants on application, and at the same 
time are prepared to send an expert to demonstrate any tool 
and advise upon the most suitable plant for the class of work 
to be undertaken.” 
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KEENAN’S 
COMPOSITION =“ 


ANY OTHER MAKE & GIVE BETTER RESULTS. 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & GO. 


LTD. 
Makers of all kinds of Coverings, 
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PREVENT ROT and DECAY 
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An engineers’ handbook to Weir’s marine boiler feeding 
specialties has been published by G. & J. Weir, Ltd., Cathcart, 
Glasgow. This is an illustrated pamphlet of 76 pages, and 
gives a complete description of the various marine specialties 
this firm makes. 


Messrs. Alfred Herbert, Ltd., Coventry, have recently pub- 
lished the eighth edition of their catalogue, section H, which 
deals with the “Coventry” self-opening die heads. These die 
heads are made to take work from % inch to 4% inches. The 
catalogue describes the make of the special features of the 
straight-cut dies, several illustrations being included. Com- 
plete instructions for grinding the dies are given, and a special 
fixture enabling all four dies to be ground at once on any sur- 
face or cutter grinding machine is also shown. 


J. Beardshaw & Son, Ltd., Baltic Steel Works, Sheffield, 
have recently published the third edition of a valuable little 
book of notes on high-speed tool steel. The book deals princi- 
pally with “Conqueror” brand of steel, and gives details as to 
forging, hardening and annealing this material; results of tests 
on drills and lathe tools made from it are included. Tables of 
speeds and feeds for twist drills and cold saws are also given. 
The book also contains notes for the treatment of ordinary 
crucible steels, and a special alloy known as chrome steel, prin- 
cipally used for turning tools. The booklet has some space 
devoted to Beardshaw’s profile steel, which is rolled in various 
special sections. 


Messrs. James Munro & Company, Ltd., 1o1 and 103 King 
street, Tradeston, Glasgow, have favored us with a copy of 
their Tempometer or Horometrical Chart which they recently 
issued. The chart is substantially a dial, well printed in col- 
ors and mounted on a stout card, in the center is a revolving 
disc. The dise indicates the local mean time, latitude and 
longitude of all the principal cities and towns. A very in- 
genious calendar is also contained as the chart, by which the 
years, months, weeks and days since the introduction of the 
new method of time into Britain (1752 A. D.) and onwards, 
are displayed as in an ordinary calendar. The tempometer, 
which is artisically and attractively got up, should prove of 
very great use in the offices of all shipowners as well as on 
board ships. The chart can be obtained from Messrs. Munro 
& Company at 2s. 6d. on stout card, or 5s. framed in polished 
oak or other rich wood. 
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Temperley Transporters are illustrated and described in a 
new list of Messrs. Applebys, Ltd., 58 Victoria street, West- 
minster, S. W. Temperley transporters are practically a com- 
bination of crane and conveyor, and are used in all parts of 
the world for loading and discharging vessels, coal handling, 
ete. A large number of illustrations are shown of the trans- 
porters unloading and storing grain in sacks, raising coal from 
railway trucks, and carrying out many other duties of which 
they are capable. 

Messrs. Atkinson Bros., Aire Place, Kirkstall road, Leeds, 
have issued circulars dealing with their specialties; among 
these a three-speed, electrically-driven sensitive drill is illus- 
trated. This particularly tool is produced in three sizes for 
drilling holes of diameters up to 5/16 inch, %4 inch and 1 
inch. Prices of small electric motors and electrically-driven 
polishing machines are also given. Box-blade fans, ceiling 
fans and blowers, screwing machines, a motor-driven hack- 
saw, and a sensitive drilling machine for belt-driving are also 
dealt with. 


Marshall, Fleming & Company, Motherwell, Scotland, 
have issued an excellent and well-bound catalogue which illus- 
trates and describes the different types of cranes manufactured 
by this well-known Scottish firm. Among others the list gives 
types of overhead electric travelers, overhead hand travelers, 
locomotive steam cranes, electric Goliath and cantilever cranes, 
electric wharf cranes, special cranes for iron and steel works, 
electric cranes for charging soaking pits, electric ladle cranes, 
electric cranes for ingot stripping and electric cranes for clear- 
ing pig ends. The catalogue is well got up, and apparently a 
great deal of care has been expended in its production. 


Mitchell’s Emery Wheel Company, Mill street, Bradford, 
Manchester, have issued a catalogue of their grinding and 
polishing machinery and materials. The list deals with plain 
emery and corundum wheels and special wheels for tool-grind- 
ing machines. Illustrations are also included of several wet 
and dry grinding machines, twist-drill grinders, face, wheel 
and disc-grinding machines and polishing machines. The ma- 
jority of the machines are fitted with long, cast iron, ring- 
lubricated bearings, which Messrs. Mitchell find give excellent 
results. Prices are quoted for the machines and grinding 
wheels, and also for abrasive papers and cloths, polishing bobs 
and mops and various supplies. 
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BUSINESS NOTES 


AMERICA 


Brunswick, Ga—E. T. Stevens will change the power-in his 
50-foot cruiser Annie, taking out twin-screw 6'4-horsepower 
engines and installing a four-cylinder, 24-horsepower ‘“Buf- 
falo” of the heavy-duty type. 


A PRESERVING AND ANTI-FOULING COMPOSITION for preserving 
all submerged structures of steel, iron or wood has been in- 
vented by M. H. Devey, 2901 Ridge avenue, Philadelphia, Pa. 
“This composition has been needed long by all railroads and 
steamship owners. Paints do not give the desired preservation 
they need. While in fresh water this is true, in salt water it is 
much worse, for the acid of the salt water works destruction to 
the steel or iron sooner than fresh water. We have facts to prove 
that after years of labor to give something better than paints 
(and we have surely succeeded) we point to actual tests. We 
have preserved steel plates in salt water for eighteen months 
at Norfolk, Va., back of the navy yard, and when taken up 
were in good condition and not a barnacle thereon, the com- 
position in good condition and the steel plates in as good con- 
dition as could be, and also on a lead keel, where nothing else 
would stay on. This proved highly satisfactory on the yacht 
of Mr. Francis Shunk Brown, of Philadelphia. Our ship- 
owners know of the great cost to them of frequently docking 
their steamers, for to neglect this means the destruction of 
them much sooner and more expense in running them with foul 
bottoms. This composition contains no lead, with its bad 
features, and it does not peel off as lead or crack. A plate beat 
with a hammer on the opposite side from the composition does 
not loosen it. This preservation for metals has nothing to 
compare with it. Its durability is unapproachable. Who ever 
heard of a steel plate two years immersed in salt water and 
none the worse? We believe a ship’s bottom can be kept clean 
that length of time. Its anti-fouling features are marvelous. 
It is made of those things which are unaffected by acids. Lead 
is one of the worst things to put in paint or any composition, 
yet this article stayed satisfactory where everything else failed 
for over a year, and was asked to do the trick again.” 


Ray D. Lirrisriver, Inc., advertising managers, have moved 
from 100 Broadway to larger offices at 192 Broadway, in the 
Chatham National Bank building, New York. 


THE NatrionaL ASSOCIATION OF ENGINE & Boat MANUFAC- 
tURERS has moved from 314 Madison avenue, New York City, 
to the Engineering Building, 29 West Thirty-ninth street. 

THe Kerr Tursine Company, Wellsville, N. Y., has ar- 
ranged for presentation in two more American and three 
foreign cities as follows: San Francisco and Oakland, Cal., 
United Iron Works; London, England, Economical Gas Ap- 
pliance Construction Company, Ltd.; Mexico City, J. H. 
Bloomberg; Sidney, N. S. W., A. F. Partridge. With the 
above the Kerr Turbine Company now has active representa- 
tives in twenty-six cities. The use in Europe of American tur- 
bine units of the small sizes built by this firm would hardly 
seem to warrant representation on the other side, but numerous 
Kerr turbines have been sold in England alone, one customer 
there having bought seven on repeat orders. 

REPORT BY A COMPANY THAT MAKES THOUSANDS of large bells 
annually of a comparative test between Victor vanadium 
bronze and their standard bell metal: “In response to your 
request would advise that the six sample vanadium bells have 
been received, machined up and proved very satisfactory. After 
mounting and testing for sound, we determined that these bells 
nave a clearer and much better tone than any bell which we 
have heretofore examined. The physical test of these bells 
showed remarkable results and were superior in every respect 
to the bells made from our own mixture—82 percent copper 
and 18 percent tin. The vanadium bell was struck twelve 
blows with the face end of a sledge hammer at “A” (as marked 
in above sketch) without any evidence of failure. It was then 
struck thirty blows at “B” without any evidence of failure. 
The bell was then placed under the steam hammer and dis- 
torted in the shape shown in above sketch without any evidence 
of failure. The bell made from our standard mixture was 
struck twelve blows with the face end of a sledge hammer at 
“A” without any evidence of failure. It was then struck twice 
at “B”’ with the peen end of the sledge, and cracked at the sec- 
ond blow. The bell really cracked with one blow, as the first 
blow scarcely nipped the edge of the bell, while the second 
blow, which was a true one, cracked the bell to the extent 
shown in sketch No. 2.” 


All the Advantages of a Steam Turbine Plus some Special Sturtevant Features 


Sturtevant 


Sturtevant Turbo Generating Sets possess all 
the general advantages of Steam Turbine Units 
such as requiring no special foundations, very 
little attention necessary, no oil in the exhaust 
steam. They are compact and simple. 

In addition, they are of comparatively low 
speed, greater durability and simplicity, have 
indestructible buckets, and large clearance 
between casing and disc. They occupy less 
space per horsepower than any other  slow- 
speed turbines. 


The generator is designed and built especi- 
ally to meet the requirements of the turbine, 
and is capable of heavy overload. 


Built in sizes from 3 to 35 K.W. 
Ask for Bulletin No. 176-E. It gibes more information. 


B. F. STURTEVANT CO., 


Turbo Generating Sets 


Boston, Mass. 


GENERAL OFFICE AND WORKS, HYDE PARH, MASS. 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters; Rotary Blowers and Exhausters; 
Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines ; Etc. 
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Tue INGERSOLL-RAND CoMPANY announces the removal of 
its Chicago office from the Old Colony building to the People’s 
Gas building, suite 1503-7, 150 Michigan avenue. 

PROPELLER WHEELS FOR THE ARGENTINE BATTLESHIPS.—The 
Bayonne Casting Company, Bayonne, N. J., has received the 
contract for twelve Monel metal propeller wheels for the two 
Argentine battleships now under construction at the yards of 
the Fore River Shipbuilding Company, Fore River, Mass., and 
the New York Shipbuilding Company, Camden, N. J. These 
wheels will weigh approximately 15,000 pounds each, making 
a total weight of 180,000 pounds, and will be cast in one 
piece. Six wheels are to be delivered during the current year 
and the balance in 1912. This is said to be the largest con- 
tract for Monel metal castings ever let. 

FIVE DOLLARS DOWN secures the American-Thompson in- 
dicator, made by the American Steam Gauge & Valve 
Manufacturing Company, 208 Camden street, Boston, Mass. 
This company states to engineers: “We believe that you want 
an indicator. We believe that you want the best. The price 
of the American-Thompson is $55 complete with fittings. (New 
improved detent motion extra.) If you remit the full amount 
on first payment we will send you one of our vest pocket speed 
counters free. If.you will send us proper references and a pay- 
ment of $5 we'll ship you the instrument and accept monthly 
payments of only $5 to cover the balance. We'll include a fine 
200-page instruction book free. A $5 payment, then, secures 
you the instrument at once, ready for immediate use. By the 
time you've paid for it it will have paid for itself many times 
over. This is a great opportunity. It puts the best indicator in 
the world within the reach of every man who accepts our 
offer now.” 


BUSINESS NOTES 


GREAT BRITAIN 


Cross CHANNEL Service.—The Belgian government, in order 
to maintain the fleet of mail steamers running between Ostend 
and Dover in the front rank of high-speed channel mail boats, 
has recently had two new turbine steamers put in hand by the 
Société John Cockerill, of Antwerp. The first of these two 
new boats, the Jan Breydel, went through a course of trials on 
the Clyde on the 12th of April, when she attained an average 
speed of 24.9 knots at the measured mile. This steamer has an 
over-all length of 361 feet, beam 40 feet and a depth of 23 feet. 
The arrangements for passengers are second to none in the 
Channel service, the decorations are of a highly artistic char- 
acter, and are not exceeded in beauty and good taste, even by 
the floating palaces traversing the Atlantic. The machinery 
consists of one high-pressure and two low-pressure turbines on 
the Parsons system, each driving its own line of shafting and 
propeller. The condensers are of Messrs. Weir’s uniflux type, 
and on trials gave a very high vacuum, thereby conducing to 
the speed attained. The air pumps, of the “Dual” type, circu- 
lating pumps, feed pumps and all service and auxiliary pumps 
are of Messrs. Weir’s latest design and make. The boilers, 
eight in number, are of the Scotch type, and worked under 
Howden’s forced draft, and the electrically-driven fans and 
fittings were supplied by Messrs, J. Howden, of Glasgow. 


Tue London Times in a recent issue said: “A machine tool 
which is now receiving extended adoption in shipbuilding yards 
where naval vessels and the higher class of ocean mail and 
passenger ships are produced is Arthur’s patent bending and 
straightening machine, mainly designed for the rapid and ac- 
curate curving and straightening of beams, stringer bars, etc., 
of any section, and in the cold state. As distinguished from 
the horizontal reciprocating push or squeezing machine com- 
monly in use for this purpose, the Arthur machine has three 
vertical rollers as its main working feature. Being self-feed- 
ing, it dispenses with the men required to push or pull the 
bar, as in the case of the squeezing machine. It also renders 
“furnacing” unnecessary, thus obviating the extra cost of fuel. 
In the works of Messrs. Vickers’ Sons & Maxim, at Barrow, 
where the machine driven by a 30-horsepower electric motor 
has been at work for some considerable time, the heavy beams 
of the protective decks of warships have been successfully bent 
cold to their proper curvature. Machines are also employed by 
Messrs. Beardmore & Company in their Dalmuir yard, and by 
Scott’s Shipbuilding & Engineering Company, of Greenock. 
There is every likelihood of the machine being made of a form 
and calibre capable of dealing with the frames of ships while 
cold. One of the Arthur machines is installed in the Vulcan 
Works at Stettin, and another is being built by the makers— 
Messrs. Smith Bros. & Company, of Kinning Park. Glassow— 
for the yard of Messrs. Blohm & Voss, Hamburg. Shipbuilders 
in Holland contemplate the application of the machine to the 
work of cold bending the frames of cargo barges having a 
carrying capacity of from 6,000 to 8,000 tons.” 


International Marine Engineering 


MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
29 West 89th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 
First Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleve- 
land, Ohio. 
Second Vice-President--Wm. P. Tindall, 180 Twentieth St., Detroit, 


ich. 
Third Vice-President—Charles N. Vosburgh, 6323 Patton St., New 
Orleans, La. 
Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, II. 
Treasurer—A. L. Jones, 88 Avery Ave., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 7841%4 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


WE UNDERSTAND that Messrs. David Brown & Son, Ltd., of 
Huddersfield, have transferred their East Parade Pattern 
Works to Lockwood, where new shops, covering an area of 
14,000 square feet, have been erected adjacent to their foundry 
and gear works. We gather that in their pattern-making de- 
partment the firm is very busy on all classes of work, from 
motors to large marine turbines. 


Messrs. CAMMELL, LArrp & Company, Lrp., have an import- 
ant exhibit at the Buenos Aires Exhibition. A good deal ot 
prominence is given to groups of locomotive, carriage and 
wagon tires and axles, wheel centers, boiler and dome rings, 
various classes of springs (laminated, spiral and volute) and 
buffers, with due regard to types mostly in use on the railways 
in Argentina. A special feature is made with three tested tires 
of high-tensile quality. The firm also exhibit their celebrated 
tool, mining and other steels. One remarkable test piece is 
shown of their high-tenacity steel, manufactured specially for 
automobile work, giving a tensile strength of 72.14 tons per 
square inch, with an elastic limit of 66.1 tons per square 
inch and an elongation of 16 per cent in 2 inches. Tor- 
sional tests on this same material are also shown. Turn- 
ings taken from an 18-inch diameter nickel-steel shaft, of 0.338 
percent carbon and 3.70 percent nickel, record the durability 
of their “Cyclone” high-speed steel. The cutting speed under 
which these were taken was 20 feet per minute, the traverse 
™% inch and depth of cut 5/16 inch. The turnings were taken 
off after the tool had worked a distance of 8 feet without re- 
grinding, the appearance of the tool at this stage showing no 
signs of falling down. We understand that Messrs. Cammell, 
Laird & Company have had a large business connection with 
South America for nearly fifty years, 
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CAN’T 
BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT 


ECONOMICAL 
RELIABLE 


Will hold the 
highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 


16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :Carr Bros., Ltd., 11 Queen Victoria Street, London, E. C. 
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TRADE PUBLICATIONS. 
AMERICA You can make one cutter fit different machines 


Ready-to-run ventilating sets are described in. Bulletin 
108-O issued by the B. F. Sturtevant Company, Hyde Park, 
Mass. ‘his is a compact and efficient portable ventilating set 
for ship ventilation. 1t is used in staterooms, engine rooms and /ocsisencnn 
galleys, and is so light that it may be easily carried around. y = 
he B. F. Sturtevant Company states that it has sold hundreds 
of these sets to the United States navy, and that they have 
proved themselves capable of continuous and reliable opera- 
tion. They are built in three sizes for furnishing from 75 to 
400 cubic teet of air per minute. 


“High Vacuum Surface Condensers for Steam Turbines” 
is the title of Bulletin “M-E,”’ just published by the Wheeler 
Condenser & Engineering Company, Carteret, N. J. “The high 
steam economy obtained by steam turbines with vacuums ot 
28 to 29 inches is pointed out, while on the other hand it is 
shown that in obtaining these high vacuums there should be 


no unnecessary power consumption by the condenser auxiliar- = 
ies, Or excessive amounts of water used for cooling purposes. B.& S. INSERTED TOOTH 
this pamphlet describes arrangements of the tube surface, the FAGE Ny | I LbLI NG GUTTERS 


use of rain plates and other means recently devised tor ob- 
taining these results. The construction ot the Wheeler dry 


tube condenser is the outcome of investigations into the several can be used interchange- 
factors affecting transmission of heat through condenser tubes, ably on machines of dif- 
such as the material and cleanliness of the tubes, the velocity f Sey aes. by 
of water within the tube, the velocity of steam against the erent sized spindles by 


tube, the percentage of air in the steam surrounding the tube, employing special sleeves. 
and whether or not the steam side of the tube is flooded with : d 
water. Copies of this bulletin, which is illustrated by numerous These sleeves are made 
photographs and drawings, will be sent upon request by the to fit the hole in the cutter 
ei Condenser & Engineering Company, of Carteret, 
INE 

Electric searchlights are described in a pamphlet published diameter to fit the spindles. 
by the Carlisle & tinch Company, 234 East Clifton avenue, 
Cincinnati, Ohio. “lhe Carlisle & Finch scorNens SU a 
reputation second to none. ‘hey are the most widely known 
ava most popular searchlights a the market. Of Lis years Brown & Sharpe Mig. Co. 
almost no other searchlight | has been sold, and they are specified PROVIDENCE, R.I., U.S.A. 
by practically all of the. yacht and launch building companies. 
‘Lhey are made in different sizes, from 7 inches diameter to 38 
inches diameter. his pamphlet is devoted to the description 
of the 7-inch and g-inch sizes only. Our complete Catalogue A = 
contains lists and dimensions of all sizes. Lhe well-known _—— — 
carbon feeding mechanism, which has created such an enyiable : 
reputation, is used in the 7-inch and g-inch sizes. It is an 


improvement on the 1908 type, in that both automatic and hand 
feed is provided. ‘Lhe 7-inch size consumes from three to five 
amperes; the g-inch size trom five to ten amperes. Both sizes 


are furnished with high-quality mangin mirrors, and are pro- 
vided with focusing screws, to bring the electric arc in the : ; ; 
proper position. ‘lhe cases or cylinders are made of polished Most economical Internal Combustion Engines, 
brass.” Burning cheap Liquid Fuel with high flash point. 

“The Discovery of the Herrick Balanced Rotary Engine” 
is the title of a 54-page pamphlet published by the Herrick 
Engine Company, 74 Broadway, New York. “lhe Herrick 
balanced rotary engine has been subjected by Gerardus Post 
Herrick, the inventor, and his associates, to tests which estab- 
lish its ‘commercial economy and reliability. An engine was 
built and run for 1,685 hours to produce current, under 
ordinary commercial conditions, for lighting the Degnon Con- 
tracting Company’s plant in Forty-second street, New York. 
Frederick L. Pryor, M. E., professor of experimental engineer- 
ing, Stevens Institute, has tested the engine in the Carnegie 
Laboratories and by its endurance run at the Degnon plant. 
Other impartial authorities, such as Luther D. Lovekin, chief 
engineer New York Shipbuilding Company; G. R. Henderson, 
M. E., New York, and &. L. Stevenson, chief engineer Inter- 
national Harvester Company, have investigated the engine in 
actual service. The statements of all the engineers who have 
seen it would seem to establish beyond controversy that the 
Herrick balanced rotary engine: a, occupies small space; ), is 


but vary in their internal 


Send for folder 


the cheapest to construct and maintain; c, maintains reasonable Reversible Two Stroke Marine Engine 
steam economy ; d, furnishes a direct drive at the advantageous 
speeds between those of the reciprocating engine and the tur- (Engine itself reversible) 


bine; ¢, is free trom vibration; f, is easily reversed; g, can be 


compounded advantageously; h, is especially adapted to super- 
heat and high pressures, and therefore, 7, where highest fuel 
economy is desired will (in combination with any good tur- 
bine properly designed to utilize the steam from its exhaust), , | 


give a cheaper installation with a better economy than any at 


present known. ‘The facts on which these apparently radical 2 : 
claims are based and also a brief survey of the commercial WINTERTHUR, Switzerland. 


possibilities of this engine are developed in the following 
pages.” ne a a a 
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Steel boats for export, “knockdown” or sectional, are de- 
scribed in literature published by the Charles Ward Engineer- 
ing Works, Charleston, W. Va. This company makes water- 
tube boilers, marine engines and light-draft river steamers. 


The benefits of graphite lubrication are described in book- 
let No. 75-C, distributed by the Joseph Dixon Crucible Com- 
pany, Jersey City, N. J. On shipboard, Dixon’s flake graphite 
is stated to provide lubrication for cylinders and bearings 
without injuring the boilers if carried over to them. 


Catalogue K describes and illustrates the Weinland boiler- 
tube cleaners with the Weinland quick-repair head, manufac- 
tured by the Lagonda Manufacturing Company, Springfield, 
Ohio. These tube cleaners will be sent on trial to responsible 
parties. 


“Mercuri-Film” is the subject of a pamphlet published by 
Green, Hook & Company, 418 South Charles street, Baltimore, 
Md. The claim is made in this bulletin that the mercuri-flm 
compounds when added to the feed water of boilers, improve 
steam economy and prevent danger and repair expenses, other- 
wise caused by feed-water impurities in the boilers. 


The Kerr turbo-fan, made by the Kerr Turbine Company, 
Wellsville, N. Y., is described in bulletins this company has 
published. One of these fans is stated to be supplying 11,300 
cubic feet per minute at 1,325 revolutions per minute and 
against 2 inches static head of water on the Mary F. Scully, 
which is the largest ocean-going tug afloat. 


Chain blocks and electric hoists are the subject of a booklet 
published by the Yale & Towne Manufacturing Company, 9 
Murray street, New York. “Some loads require to be moved 
vertically; this implies hoisting. Others require to be moved 
horizontally; this implies trolleying. Many require to be 
moved both vertically and horizontally; this implies the com- 
bination of a hoist and a trolley, the latter running on a crane 
or track. This folder deals briefly with chain blocks and 
electric hoists for lifting, and with trolleys, overhead rail and 
light cranes for horizontal transfer. If fuller information is 
desired, we will be pleased to send our larger catalogue on ap- 
plication. The three types of Yale & Towne blocks (triplex, 
duplex and differential) all sustain the load automatically ; in 
the triplex block friction is reduced by using a sustaining 
mechanism separate from the hoisting gear.” 


Pump Catalogue 46, published by the De Laval Steam Tur- 
bine Company, Trenton, N. J., describes the De Laval steam 
turbine-driven boiler feed pump. This pump contains no 
valves and no packings, except the small ones around the 
shaft. The moving parts simply revolve and, excepting the 
shaft, do not come into contact with the other parts, so that 
wear is reduced to a minimum. Moreover, all parts and pas- 
sages are at once accessible and can be easily renewed after the 
breaking of one joint and the lifting of the pump case cover 
and bearing caps. It is not necessary to disconnect the suction 
and discharge piping. It is stated that this pump will run with 
the hottest water without giving trouble and without shock or 
pulsation in the feed lines, and that with an ordinary pump 
governor it will maintain a fixed pressure of a fixed excessive 
pressure as desired. The steam end may be operated under live 
or exhaust steam or under both together, as required. 


A tilting crucible melting furnace is the subject of Bulle- 
tin P-8, issued by the Rockwell Furnace Company, 26 Cortlandt 
street, New York. “This furnace has many advantages and 
will be readily appreciated by up-to-date foundrymen. The 
crucible is not removed from the furnace chamber, the metal 
being transferred to a heated crucible or ladle, as preferred, 
and then to the molds. After first heat the metal is always 
charged into hot crucible, which greatly facilitates the melting 
and insures maximum life to crucibles. The burner, which is 
operated with an air blast of but 12 ounces, makes but little 
noise. The furnace is so constructed with a combustion cham- 
ber in the rear that the flame projects downward against the 
bottom of the chamber and not against the crucible, insuring 
long life to same. In case the crucible breaks during a heat, 
the metal is all retained in the furnace and will not run on the 
floor; the heat may be continued as though the crucible had not 
been broken, and the metal poured the same as in the open- 
flame furnace. This feature is a great advantage over any 
other type, as the low blast does not injure the metal, all of 
which is retained in the furnace; the heat is not lost, enabling 
the molds to be poured promptly as though nothing had hap- 
pened, as well as eliminating the annoyance and expense of 
removing a mass of metal from the floor around the furnace. 
This enables the operator to get several Leats from a crucible 
after it would otherwise be abandoned for fear of breaking.” 


Engineers’ Taper, Wire & Thickness Gage 


HE L.S.STARRETT CO. 
ATHOL MESES US.AS a 

This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. Zs 
_The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other % of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
inches long, convenient to handle or to carry in the pocket. 


Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


You Can’t Blow Off the 
Bonnet Rigging of the! 


The patent ground joint 
connection between “A” 
and “N” and hexagon 
swivel nut ‘‘a’’ prevents 
that. The higher the 
pressure the tighter the 
grip—plenty of strength 
and metal where the body 
might be weak. You 
don’t need red lead to 
make it steam tight after 
you have taken it apart 
for inspection or repairs, 
the steam doesn’t reach 
the threads. 


These are only a couple 
of the good points in the 
Powell Union Disc 
Valve, our booklet tells 
them all—want it? 


Specify Powell to 
your jobber, and insist 
on getting what you 
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The Benefits 


of Graphite Lubrication 


On shipboard Dixon’s Flake 
Graphite provides lubrication 
for cylinders and bearings with- 
out injuring boilers if carried 
over tothem. A free booklet, 
75-G, on the use of graphite for 
marine service sent on request. 


JOSEPH DIXON CRUCIBLE GO. 


JERSEY CITY, N. J. 


Back Numbers of Magazines 


Trade Papers and Newspapers supplied at moderate rates. 
Clippings of Special Subjects furnished promptly. 
zines of all kinds bought. 


list furnished on request. A. W. CASTELLANOS, 


264 Armstrong Ave., Jersey City, N. J., U.S. A. 


MERCCRCE(LK 


TRADE MARK 


MAKE YOUR BOILERS 
OUTLAST THE ENGINES! 


Mercuri-film does this by preventing uniform 
Corrosion, Pitting, Grooving, Electrolysis, Scale, 
Oil Deposit and the troubles which invariably 
accompany these boiler enemies. 


Mercuri-film acts both chemically and 
mechanically and when used as we direct reduces 
boiler repair bills below those for engine repairs. 
Mercuri-film is simple, inexpensive, safe, and 
can’t be beat as an all-round boiler protection 
and fuel saver. 
OUR ‘‘ MERCURI-FILM’’ BOOK 

is filled with valuable information about Scale 

and its prevention; Removal of old and preven- 
tionof new Oil Deposit ; Corrosion, itscauses, how 


detected and prevented, etc., etc.; Hints about 
blow-off valves; our free analysis and report. 


Send your name for a copy to 


GREEN, HOOK & CO., Inc. 


418-422 S. CHARLES ST., BALTIMORE, MD. 


NEW YORK BOSTON PHILADELPHIA NORFOLK HAVANA 
Hudson Term. Bldg. Winthrop Bldg. Drexel Bldg. White Bldg. Aguacate 56 


TRADE MARK 


Maga- 
Cut rate subscription price 


A boiler tube stock list is published by D. F. Cooney & 
Company, 88 Washington street, New York. This is a com- 
plete list of standard and extra gage boiler tubes and standard 
steel boiler tubes. A free copy will be sent to any of our 
readers mentioning this magazine. 


Air compressors are described in bulletins published by the 
National Brake & Electric Company, Milwaukee, Wis. This 
company’s compressors are built in stationary and portable 
types, for operation on either direct or alternating-current 
circuits. They are of the single-stage type, and are built to 
stand hard service and usage. Automatic starters, which start 
and stop the compressors and keep the air supply within the 
desired range of pressure, are furnished with each compressor. 
These machines are built in capacities of from 11 to 300 cubic 
feet of free air per minute. 


Twist drills, reamers, chucks, milling cutters, taps, dies, 
machinery and machine tools are described and fully illus- 
trated in a very complete catalogue of 360 pages published by 
the Morse Twist Drill & Machine Company, New Bedford, 
Mass. This catalogue should be in the hands of every user 
of such tools, and a copy will be sent free to any of our readers 
who will mention this magazine. A large number of new tools 
are illustrated in addition to the line which the company has 
been manufacturing for many years. Especial attention is called 
to the “Twentieth Century Drill,” the body and shank of 
which are ground on centers after hardening, thus ensuring its 
running true and accurate to size. The large amount of radial 
clearance lessens to a great degree the friction of the drill in 


the hole. 


Combination punching and shearing machine No. 246-B 
is one of the numerous machines described in Catalogues A 
and B issued by the Schatz Manufacturing Company, 14 Fair- 
view avenue, Poughkeepsie, N. Y. Among the numerous ad- 
vantages claimed for this machine are a device for separating 
the plate; easy feed of plates; cutting angle, T-iron round and 
square bars without changing cutters; mitering attachment for 
cutting at an angle of 45 degrees, which is said to be indis- 
pensable for frame making; patented stripping-off device for 
Universal punching machines, rotatable in a complete circle and 
vertically adjustable; punches held with key, permitting rapid 
changes; no delays and annoyances as with screws; a device 
for setting and holding down the punch over the marked hole 
for accurate work; mistakes impossible. This machine is built 
in seven sizes. 


Pneumatic and hydraulic riveters are described in bulletins 
published by the Hanna Engineering Works, 2905 Elston ave- 
nue, Chicago, Ill. “Hanna meters drive absolutely tight rivets 
with every stroke, because maximum pressure is reached at 
one-half piston travel and uniformly maintained throughout 
balance of stroke. No adjustment necessary for ordinary 
variations. You cannot obtain tight rivets without a known 
pressure. We give it to you. Obviates entirely the necessity 
of cutting out and redriving loose rivets. Reduces the cost of 
pneumatic hammer riveting fully one-half. A practical sub- 
stitute for the hydraulic outfit at materially reduced initial cost. 
Price within the reach of the smallest boiler or structural shop. 
Hydraulic results guaranteed, due to the Hanna motion. It 
is distinct. Don’t confuse it with any other. There is nothing 
else like it. Every riveter carries with it the guarantee of 
Hanna results. Any rivet user can tell you what that means. 
In asking for prices, etc., give reach, gap, size or rivets and 
class of work.” 


The Wernicke boiler tube cutter is described in circulars 
issued by Joseph T. Ryerson & Sons, Chicago, Ill. “This 
machine has the advantage over other types of tube cutters 
now on the market, in that with one size tool any size tube 
from 134 inches up to 4 inches in diameter may be cut off. 
This is.accomplished by attaching various sized bushings on 
the cutter end of the machine, so as to bring the cutting wheels 
out in contact with the inside of the tube to be cut. The ma- 
chine is regularly furnished for cutting off 134-inch tubes, and 
extra bushings for cutting off other sizes can be furnished at a 
slight additional cost. The machine will cut off tubes either 
inside or outside of the boiler head, and any distance from the 
head desired. When desired, a ratchet handle can be provided 
to facilitate cutting through the larger size tubes, and it is 
also possible by purchasing an expander attachment, to use the 
machine as an expander on tubes up to 3 inches in diameter. 
Each machine is provided with an adjustable gage to regulate 
the distance the tubes are to be cut off, so that all tubes may 
be cut off the same length. The machine is made of the best 
material throughout, and is very rapid in operation: We yall 
be eid to furnish discounts and any further information de- 
sire 
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Swan, Hunter & Wigham Richardson, Ltd., Wallsend and 
Walker-on-Tyne, ship and floating dock builders and repairers, 
have published a neat cloth-bound booklet describing and 
illustrating the company’s shipyard and dry docks, and there 
are also half-tone cuts of a number of the large vessels built 
in this yard, among them being the Cunarder Mauretania. 

Ships, yachts, boats and engines are described in an illus- 
trated catalogue published by Forrestt & Company, Ltd., the 
Shipyard, Wyvenhoe, Essex. “Few firms, in the same way 
of business, can date their establishment back so far as Forrestt 
& Company, Ltd. The firm was founded in the days of the 
second Pitt; in fact, in the very year (1788) when that eminent 
minister backed Wilberforce’s bill for the abolition of slavery. 
It is a noteworthy fact that the year in which Wilberforce 
converted Pitt to the necessity of introducing a measure for 
the suppression of the slave trade should also have witnessed 
the birth of a firm which has since been entrusted with the 
execution of numerous orders for vessels intended, among 
other purposes, to assist in suppressing slavery on the African 
Continent, and otherwise to facilitate the spread of civilization. 
The firm was established in 1788 by Mr. Thomas Forrestt, to 
carry on the business of ship, yacht and boat-building; and 
after his death the business was conducted by his two sons, 
Mr. T. Forrestt, Jr., and Mr. W. A. Forrestt. Thenceforward 
the growth of the firm was gradual, and for a hundred years a 
continuously enlarging business was carried on at different 
yards—chiefly at Norway yard, Limehouse. The sons of the 
founder died in 1875, and the business was subsequently con- 
verted into a limited liability company under the style of 
Forrestt & Sons, Ltd., and has recently (1904) been reorgan- 
ized and transferred to a new company, now known as Forrestt 
& Company, Ltd.” 

The Wilkinson thermal column is described in literature 
published by George Wilkinson, Beech Mont, Harrogate. “te 
is well known that the losses by condensation in steam pipes 
are heavy, but it is not generally recognized that, in an average- 
sized boiler house, the losses in fuel and water, due to this 
cause alone, reach a sum approximating to £30 or £40 per an- 
num, and frequently more. With the exception of one or two 
crude, unreliable and inefficient methods of returning the water 
of condensation to the boilers, which are expensive and little 
used (although they have been well known for years), the 
ordinary method of clearing the pipes of water is by means 
of ‘steam traps,’ of which there are many types, all ranking 
amongst the most wasteful devices used in connection with 
steam generating plant. This statement is made without fear 
of contradiction, and is self-evident, inasmuch as the highest 
temperature of water at atmospheric pressure is 212 degrees 
F., whereas the temperature of water within steam pipes at, 
say, 180 pounds pressure, exceeds 370 degrees F.; moreover, 
the said steam traps deliver their water (less the considerable 
amount lost in evaporation into the atmosphere) into drains 
and thence to the hot well, where it is mixed with the boiler 
feed water, with which it is finally pumped back to the boilers. 
The time which elapses while this transit is takng place allows 
the water to cool to such an extent that its heat is almost, if 
not entirely, lost in the process. Again, examination of steam 
plants will, in nine cases out of ten, reveal the traps in a leaky 
condition, blowing live steam wastefully into the atmosphere, 
and they are a constant source of expense and trouble.. These 
troubles and heavy losses can be almost eliminated by the in- 
stallation of the ‘Wilkinson’ thermal column.” 
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HAMBURG AMERICAN LINE 63 P. & O. STEAM NAV. Go. 36 TYSER LINE 16 
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A FREE WORKING SAMPLE of “Palmetto” packing will be sent 
to any of our readers upon application to Greene, Tweede & 
Company, 109 Duane street, New York. 


AT THE ANNUAL MEETING Of the stockholders of the Joseph 
Dixon Crucible Company, Jersey City, N. J., the old board, 
consisting of Geo. T. Smith, William Murray, William H. 
Corbin, Edward L. Young, Geo. E. Long, William H. Bum- 
sted and Harry Dailey, were unanimously re-elected. The 
board of directors re-elected the former officers, namely, 
Geo. T. Smith, president; William H. Corbin, vice-president ; 
Geo. E. Long, treasurer; Harry Dailey, secretary; J. H. 
Schermerhorn, assistant treasurer and assistant secretary. 
William H. Corbin was also re-elected as counsel. The 
stockholders present expressed themselves as thoroughly satis- 
fied with the management of the company by its officers. Of 
the total number, 10,000 shares, there were represented 8,856 
shares. 


Lucuis I. WicHTMAN, for the past six years advertising 
manager for the Ingersoll-Rand Company, 11 Broadway, New 
York, has resigned his position, to take effect August 1. He 
will open an office in New York City as an independent 
specialist in machinery advertising, handling the accounts 
of manufacturers of machinery and engineering products. Mr. 
Wightman brings to his new enterprise qualifications pecul- 
iarly fitting him for this line of work. To his long experience 
in managing one of the largest advertising accounts and 
publicity departments in the machinery field, he joins a prior 
experience of years in practical mechanical and electrical 
engineering, construction work, machine design and manu- 
facture and machinery selling. He is a graduate engineer, 
the author of a text-book on compressed air, and one of the 
authorities on compressed air subjects. His broad acquaint- 
ance in the world of trade and technical journalism, his 
understanding of advertising mediums and methods, and his 
intimate knowledge of engineering in many phases should 
prove valuable to those whose advertising accounts are placed 
in his charge. 


International Marine Engineering 


Tue Parsons MartnE STEAM TURBINE Company, Ltd., 97 
Cedar street, New York, announces that the total horsepower 
of Parsons marine steam turbines built and under ccnstruc- 
tion is approximately 4,000,000, and that this includes a total 
of about 310,000 horsepower built and under construction for 
warships of the United States navy. 


Tue Use oF RAWHIDE PINIONS ON ViBRATING METAL-TO- 
Metap Gear Drives.—Rawhide pinions are usually considered 
merely as a means of stopping noise on medium and high 
speed drives, and by far the largest percentage ot them is 
used for that purpose. It is a matter of engineering experi- 
ence, however, that rawhide is beneficial on gear drives where 
there is vibration from irregular load, etc. This is well 
illustrated in the instance of the 1,750 gallon quintuplex pump 
in the power plant of the Parral Power & Reduction Com- 
pany, Parral, Chihuahua, Mexico. This pump is geared 
through double reduction to an induction motor and fur- 
nishes the circulating water for the condenser. Originally 
this pump was driven entirely by cut steel pinions and cast 
iron gears. The pump was of so light a pattern that there 
was considerable spring in both shaft and frame. The result 
was constant annoyance from broken gear teeth, and in addi- 
tion to gear renewals, there was quite an expense due to the 
power loss of running the engines non-condensing while 
pump repairs were being made. ‘The chief engineer had about 
decided to abandon the pump and replace it with another of 
different design, when someone suggested the use of rawhide 
pinions. Accordingly, four New Process pinions made by 
the New Process Raw Hide Company of Syracuse, N. Y., 
were substituted for the four steel pinions. These rawhide 
pinions were put into service over two years ago, and there 
has not been a moment’s trouble with the gearing since. In 
fact, the pump has been out of service only long enough 
to repack the plungers and replace the rubber valves. Raw- 
hide, where properly cured and machined, makes up into a 
gear or pinion that is much the same as metal, except that it 
has no metallic ring and is more elastic. This elasticity is 
highly advantageous on motor and other drives in that it 
absorbs the shock as large gear teeth come into contact and 
as cutting tools come into cutting contact, and it cushions the 
irregularity of load due to the reciprocating movement of 
parts in machine tools or geared power plant apparatus.” 
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Mr. W. S. Rocers, President of the Bantam Anti-Friction 
Company, is now on his annual pilgrimage in Germany, visit- 
ing with his allied companies there in the manufacture of 
steel balls and ball bearings, and arranging for the coming 
year’s contracts. He expects to meet the mechanical engin- 
eers, who sail in July, upon their arrival in Manchester, Eng- 
land, to attend the joint meetings with the Institute of 
Mechanical Engineers of Great Britain. 

“No ONE pousts the good steaming qualities of Stirling 
boilers, but in removing the scale from their tubes it has been 
necessary to have a man crawl into the drum, sit cramped up 
in an uncomfortable position, and run a turbine cleaner 
through each tube. It was also necessary to have a helper on 
the outside to turn the water or steam on or off. All this dis- 
comfort and inefficiency in cleaning this type of boiler has been 
rendered unnecessary by a new device recently perfected by 
the Lagonda Manufacturing Company, Springfield, Ohio. The 
device consists of a sectional trough arrangement having a fun- 
nel at the far end for guiding the turbine into the tube. The 
trough is supported on the edge of the manhole at one end 
and by a special tripod over the tubes at the other end. This 
tripod can be easily moved around at will, thus allowing the 
cleaner to be shifted from one tube to another. The operator 
places the funnel over any tube he wishes to clean and starts 
to feed the cleaner in, the rate of feeding being determined by 
the amount and character of the scale. In feeding in the 
cleaner the operator is guided entirely by the ear and touch, 
but he would have to be guided this way, anyhow, even if he 
were on the inside, as on account of the curvature it is im- 
possible to see through Stirling boiler tubes. After cleaning 
one tube the tripod is shifted to the next one, and the cleaner 
fed in as before. It should be noted that when the supply hose 
is filled with water it becomes rigid enough to force the cleaner 
at any desired rate. As a trough arrangement is made up of 
short lengths which snap together, the device can be used in 
very cramped quarters. There are no obstructions or guides 
on top of the trough, and the cleaner and hose can any time 
be withdrawn from the drum and the cutter wheels renewed 
or the turbine inspected. It has been found that by using this 
device the time consumed in cleaning Stirling boilers is greatly 
reduced and the cost of helper is eliminated. It also guaran- 
tees a first-class job to the owner.” 


THE ALBERGER CONDONSER ComMpANy and the Alberger 
Pump Company have removed their offices to the West Street 
Building, 140 Cedar street, New York. 

Crrpa, Honpuras, C. A.—Dr. Virgil C. Reynolds, of Ceiba, 
has purchased a six-cylinder, 54-horsepower heavy-duty Buf- 
falo, made by the Buffalo Gasolene Motor Company, 1209 
Niagara street, Buffalo, N. Y., for his new 50-foot cruiser. 

A Great Injector Bustness.—The Penberthy Injector 
Company, Detroit, Mich., states that on March 29 the com- 
pany numbered its six hundred thousandth Penberthy auto- 
matic injector, and that this is by far the largest number of 
injectors manufactured by any one concern in the world. 


THE 1911 NationALt Moror Boat SHow will be held in Madi- 
son Square Garden, New York City, from Feb. 21 to March 
4. A slight change in the rate per square foot has been made, 
which the committee hopes will enable more to exhibit boats 
than has been the custom in the past. Additional space will 
be available so that all can be accommodated. Full informa- 
tion can be obtained by addressing the manager, Capt. J. A. H. 
Dressel, 29 West Thirty-ninth street. 


MarINE STEEL Castincs.—The Bayonne Steel Castings 
Company, with main office at 30 Church street, New York, has 
purchased property at Bayonne, N. J., and will immediately 
erect a large plant especially for supplving steel castings to 
shipbuilding and dry-dock concerns. The company expects 
to turn out from 400 to 500 tons per month. The main 
foundry building will have 30,000 square feet of floor space, 
and as the site for the plant comprises five acres, plenty of 
space is left for expansion. The company hopes to have the 
plant in full operation early in August. 


A Va LuasLte Marine Giur.—L. W. Ferdinand & Co., 201 
South street, Boston, Mass., have just received the following 
letter regarding their Jeffrey's marine glue: “I am in re- 
ceipt of your circulars of May 9 in regard to Jeffrey’s marine 
glue. I wish to say that I have been master of the schooner 
yacht Latona since she was built in Lawley’s in 1899, and can 
testify to the merits of this glue, which I have always used 
on Latona and other yachts that I have had previous to her. 
I consider it, if properly handled, the best material for deck 
seams. Very truly yours, H. T. Smith, Auxiliary Schooner 
Yacht Latona.” 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 
Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (% penny) per word. 
But no advertisement will be inserted for less than 76 cents (3 shillings). 
Replies can be sent to our care tf desired, and they will be forwarded 
without additional charge. 


Young man of 30, connected with the technical staff of 
various shipbuilding companies for the past ten years, desires 
to receive proposition to act as general agent or as Southern 
representative for marine specialties, or would consider any 
Atlantic Coast territory. Address H. B. H., care INTERNA- 
TIONAL MARINE ENGINEERING. 


Professor of Naval Architecture.——A professor of naval 
architecture (not including machinery) will be appointed at the 
Technical High School, Trondhjem, Norway. Salary com- 
mencing at kr. 4,500 (about £250) per annum, increasing 
kr. 500 after five, ten and fifteen years to kr. 6,000 (about £333). 
If an applicant requires one or more of the additional sums 
from the first, and such demand appears sufficiently warranted, 
the government might apply to the Storting for the increase. 
The appointment will be made immediately after the expiration 
of the term within which applications are received, but the 
professor appointed will not enter on his duties or commence 
drawing the salary of the office until further determined by the 
government department concerned, as the instruction will not 
be needed during the first school year. Until his induction, the 
professor must be willing to assist in working out plans for 
courses of study and other preparatory work against separate 
remuneration. If, on entering on his office, instruction should 
not be at once required to be given to the normal extent in the 
subjects pertaining to his professorshop, the professor may be 
required temporarly to take over other allied subjects to such 
extent as would correspond with a professor’s ordinary duties, 
and which may amount to not exceeding eight or ten lectures 
weekly. The professor must contribute to the widows’ fund, 
and possibly to a pension fund, and he must submit, without 
claim to compensation, to such alterations in the duties of his 
office as may be enacted by law or by the King, with consent 
of the Storting. Applications giving full particulars respecting 
the applicant’s training and subsequent employment and salary 
required, and stating when he could enter upon duties, together 
with copies of testimonials, should be addressed to the King, 
and be sent to the Kongelig Kirke, og Undervisningsdepart- 
ment, Kristiania, by or before July 31. 


BUSINESS NOTES 


GREAT BRITAIN 


MatrHew Keenan & Company, Lrp., have recently secured 
the contract from His Majesty’s Office of Works to cover the 
whole of the boilers, calorifiers, steam pipes, etc., at the new 
G. P. O. King Edward VII. building, Newgate street, with their 
non-conducting composition. It is gratifying to learn that this 
firm are working practically night and day on the orders they 
have in hand at both their London and Glasgow works. 


Tue Stone-Lroyp system for watertight bulkhead doors 
has, we understand, been installed in the large trans-Atlantic 
steamer La France and in the new Dreadnought battleship now 
being built at Yokosuka for the Japanese navy. This latter 
vessel has twenty-two doors. In adopting the Stone-Lloyd 
system the Japanese naval authorities show, again, their 
acumen in selecting the most modern and serviceable improve- 
ments in ship construction. Hydraulic power, it is contended 
by J. Stone & Company, can alone be relied upon to work satis- 
factorily in the damp and dirt of stokeholds, that steam is 
dangerous, and electricity liable to fail at the critical moment, 
and dangerous where there is a possibility of fire-damp. 


Tue Bercius LAuNcH & EncINne CompANny’s new works in 
Dobbie’s Loan, Glasgow, were recently completed. The works 
are built on the site of the once-famous engine shops of 
Messrs. Robert Laidlaw & Sons, and are constructed on up-to- 
date lines, the roof being of the weaving shed type, with north 
light only. The shop measures about 250 feet by too feet under 
one roof without divisions. The floor is of concrete, and the 
ventilation and lighting are all that could be desired. The old 
works of the Bergius Company are now historical, having been 
the birthplace of two other motor firms—the Albion Motor Car 
Company and Messrs. Halley’s Industrial Motors. The com- 
pany are securing an excellent and growing reputation with 
their “Kelvin” engine. 
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MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 39th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F,. Yates, 21 State St., New York City. 
First Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleve- 
land, Ohio. ; 
Second Vice-President--Wm. P. Tindall, 180 Twentieth St., Detroit, 


Mich. 

Third Vice-President—Charles N. Vosburgh, 6323 Patton St., New 
Orleans, La. 

Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, Ill. 

Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 7841%4 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


—_—_—_—————————— 


CovERING FOR SHips’ Hutis.—A provisional patent has been 
obtained by Mr. Bernard A. Kupferberg and Captain Neilson 
for a method of preventing the fouling of the hulls of ships, 
particularly in tropical waters, by covering the hulls with 
sheets of glass. The glass is applied to the bare metal in 
pieces about 6 in. square, and is fastened by a layer of a 
special adhesive substance formed of wood pulp, resin and 
linseed oil. This layer is about % in. in thickness, and 
besides fixing the glas, compensates for the difference between 
the co-efficients of expansion of the metal and the glass. It 
is claimed that it is impossible for foul growths to obtain a 
hold on the hull of a vessel which is treated in this manner, 
and that the necessity of painting is entirely >bviated. Even 
when the glass is cracked with a hammer it appears to remain 
firmly adherent to the metal plate. 


Larce Crane.—The electric crane which Sir William Arrol 
& Company are now erecting at the Fairfield Shipbuilding & 
Engineering Company’s yard on the Clyde will be the most 
powerful hammer-head crane in Great Britain. It is designed 
to lift 200 tons at 75 feet, or 40 tons at 162 feet, radius. The 
length of the jib from the center of the tower is 168 feet, or in- 
cluding the counterpoise a total of 266 feet. Over 1,000 tons 
of steel will be utilized in the construction. The tower consists 
of four built-up columns braced together and placed at the 
corners of a 45-foot square, tapering to 4o feet square at the 
roller path. The height of the tower is 140 feet above quay 
level. The foundations for the columns have been taken down 
to 60 feet below that point, and have been sunk with the aid! 
of compressed air. It is expected that the work will occupy 
another six months. On completion the crane will be required 
to undergo tests 20 percent in excess of the specified working 
loads. 
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highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from |2 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacHing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 


160 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :—Carr Bros., Ltd., 11 Queen Victoria Street, London, ©. C. 


Detroit, Mich —16-24 Woodward Ave. Indianapolis, Ind.—38-42 South Capitol Ave. Tacoma, Wash.—1316-1318 A Street. 

Chicago, Il] —202-210 South Water St Omaha, Neb.—1218 Farnam St. Portland, Ore.—27-28 North Front St. 

Pittsburg, Pa.—425-427 First Ave. Denver, Col.—1556 Wazee St. Vancouver, B. C —Carral & Alexander Sts. 

San-Francisco, Cal.—416-422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. FOREIGN DEPOTS 

New Orleans, La.—Cor. Common & Tchoup Waco, Texas—709-711 Austin Ave. Sole European Depot—Anglo-American Rub- 
itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. ber Co.. Ltd., 58 Holborn Viaduct Lon- 

Atlanta, Ga.—7-9 South Broad St. Boston, Mass.—110 Federal St. don, E. C. 

Houston Tex.—113 Main St. Buffalo, N. Y.—379 Washington St. Paris, France—76 Ave. de la Republique. 

Kansas City, Mo.—1221-1223 Union Ave. Rochester, N. Y.—24 Exchange St. Johannesburg, South Africa—2427 | Mercantile 

Seattle, Wash.—-212-216 Jackson St. Los Angeles, Cal.—115 South Los Angeles Si Building. 

Philadelphia, Pa.—245-247 Master St. Baltimore, Md.—37 Hopkins Place. Copenhagen, Den.—Frederiksholms, Kanal 6. 

Louisville, Ky.—111-121 West Main St Spokane, Wash.—1016-1018 Raiiroad Ave Sydney, Australia—270 George St. 
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TRADE PUBLICATIONS. 


AMERICA 


Coal handling and hoisting machinery is the subject of 
Catalogue No. 102, just published by the C. W. Hunt Com- 
pany, West New Brighton, Staten Island, N. Y. 

Victor regulators for controlling temperatures and pres- 


sures are described in a catalogue published by the Standard > 


Regulator Company, 90 West street, New York City. 

A. portable electric breast drill has been placed on the 
market by the General Electric Company, Schenectady, N. Y., 
the value of which, the manufacturer states, is most appreciated 
in places where other drills are hard to handle, and that, in 
contrast to a pneumatic drill, there are no air holes to leak or 
kink and no valves to get out of order. This tool has been 
designed for and adopted with profit by shipyards, machine 
shops, boiler works, locomotive works, tool makers, etc. 


The Mitsu-Bishi Dockyard & Engine Works, Nagasaki 
and Kobe, Japan, have issued a handsomely illustrated pam- 
phlet describing their shipbuilding and engineering works and 
docks. The models of these works and docks are shown at 
the Japan-British exhibition in pavilion No. 47, and also a 
model of the turbine steamer Chiyo Maru, built by them for 
the Toyo Kaisen Kaisha. This is the largest vessel built in 
Japan. The gross tonnage is 14,000, with a speed of 2t knots. 


Every engineer should send for a copy of Catalogue 18-L, 
published by the L. S. Starrett Company, Athol, Mass. This is 
an extremely complete and profusely illustrated volume of 
232 pages, which will be sent free to any of our readers who 
mention INTERNATIONAL MARINE ENGINEERING. Measuring 
tools and instruments of precision of every kind are described 
in this catalogue, such as micrometers, gages, squares, meas- 
uring tapes, calipers, dividers, etc. 

Gas analysis instruments and allied specialties are the sub- 
ject of the catalogue issued by the Carb-Ox Company, Rogers 
Park, Chicago, Ill. This concern does not make laboratory 
apparatus, and all of its instruments are portable. The com- 
pany states that its apparatus enables the power producer to 
work out the highest possible economies in the use of fuel, ir- 


respective of what the fuel may be, whether coal, oil, gas or 
refuse. 


Pump Catalogue No. 46, published by the De Laval Steam 
Turbine Company, Trenton, N. J., states that 25,000 boiler 
horsepower is the capacity of one of its steam turbine-driven 
boiler feed pumps, which can be governed by any ordinary 
pump governor, and which, it is stated, will maintain a uniform 
pressure, Or constant excess of pressure, in the feed line, as 
desired. The statement is made that it does not give rise to 
shock or pulsation, that it has no valves to get out of order 
and no plunger or piston packings to leak. 


Twinvolute turbine pumps are described in Catalogue No. 
75, published by the Watson-Stillman Company, 188 Fulton 
street, New York. One of these tandem outfits is handling 
11,000,000 gallons of circulating water per day in a large con- 
densing system, and the Watson-Stillman Company calls at- 
tention to the installation as an evidence of the adaptability of 
Twinvolute pumps to any volume, any pressure and any ser- 
vice. These pumps have been very successful for boiler feed- 
ing, circulating condenser water, supplying tanks, fire service 


and other marine uses. 


The engineers’ catalogue, published by the New York Belt- 
ing & Packing Company, 91 Chambers street, New York City, 
is a complete packing catalogue meeting the needs of every 
engine room, and a free copy will be sent to any of our readers 
upon application. “In the revised engineers’ catalogue which 
we lay before you, we can hardly give you an adequate idea of 
the almost unlimited styles of high-grade packings which we 
manufacture. We have endeavored to illustrate and describe 
the most important. Since 1846 we have been manufacturers 
of this class of goods, employing the best skilled workmen, 
using the most modern machinery and highest grade materials 
which enter into their construction. This permits us to give a 
full guarantee of the superiority of our packings. Through 
our long experience as manufacturers, with the valuable 
patents which we own and control, together with the scientific 
methods we have of testing our packings for resiliency, density, 
frictional resistance and heat-resisting qualities, we have won 
our reputation as high-grade manufacturers and the confi- 
dence of our customers. The equally important subject of 
special heat-resisting lubricants has not been overlooked, for 
we fully realize its importance. High-grade packings have 
often proven dismal failures owing to poor lubrication. No 
one packing is suitable for all conditions. You should advise 
us of the work required and we will furnish you with the pack- 
ing best suited to meet these conditions.” 
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J-M Permanite Sheet Packing is 
Pressure-Proof 


Due entirely to the material used 
in its construction. Asbestos— 
the highest grade of long-fibre 
asbestos—forms the foundation. 


To this, specially prepared 
compounds are added that give 
it pliability equal to rubber. 


The finished packing —J-M Permanite—will, as a result, pack 
permanently tight any joint, whether rough or smooth; no blowing, 
burning, rotting or squeezing out where J-M Permanite is used. 
And it has the added advantage of requiring no following up. In 
actual service it will last three times as long as most other sheet 
packings. 


For high or low pressures and superheated steam in cylinders, 
steam chests, steam and ammonia lines, acids, alkali and sugar solu- 
tions, it has no equal. 


Try J-M Permanite—test its merits yourself—it will show you 
real packing service. 


Write nearest branch for Sample and Booklet—or simply 
write your name and address on margin of this 
advertisement and mail it to us 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos ; Asbestos Roofings, Packings 
and Magnesia Products LSBES FOS: Electrical Supplies, etc. 


Baltimore Dallas Milwaukee Pittsburg 
Boston Detroit Minneapolis San Francisco 
Buffalo Kansas City New Orleans Seattle 
Chicago London New York St. Louis 
Cleveland Los Angeles Philadelphia 


For Canada—THE CANADIAN H. W. JOHNS-MANVILLE CO., Limited 
Toronto, Ont. Montreal, Que. Winnipeg, Man. Vancouver, B.C, 


(1195) 


TWO IN OPERATION ON N. Y., N. H. & H. R. R. DOCK AT BRIDGEPORT, CONN. 


This method of conveying trucks is entirely new, and the simplicity of the design 
and economy in first cost will appeal to the superintendents of docks, warehouses 
and other situations where loaded trucks are to be conveyed up and down an incline. 
It consists of an endless stee] chain supported by and sliding in a lubricated steel 
channel and kept in motion by svrocket wheels driven by an electric or steam motor. 
The chain is provided with projections which engage the axle of the truck, leaving the 
wheels to rest the load. In tide water docks, when the platform floats to level and 
the chain becomes unnecessary, one man can quickly lower the whole machine and 
fit the steel plate covering in the channel. When needed it can as quickly and 
simply be raised to position. It is readily controlled; started, stopped and reversed 
by a switch, and Is perfectly safe for the workmen. 

Send for full description and economy figures. 


Reno Inclined Elevator Co. 


553, 555 and 557 West 33d Street, New York City 
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An interesting booklet of 48 pages, entitled Battery Charg- 
ing Rheostats, has been published by the Cutler-Hammer 
Manufacturing Company, Milwaukee, Wis. The booklet de- 
scribes this company’s entire line of battery-charging rheo- 
stats, comprising two types for charging ignition batteries and 
six types for general charging work for electric pleasure ve- 
hicles and for trucks. Full-page illustrations of the various 
types are shown, besides several special types, such as a motor- 
generator set panel and a panel for use with a gas engine- 
driven dynamo and storage battery. One section of the booklet 
is devoted to descriptions and illustrations of protective panels 
and devices. The application and advantages of the low- 
current cut-out, maximum voltage cut-out, solenoid switch and 
overload circuit breaker arrangements are pointed out. These 
devices prevent overcharging and protect the batteries against 
damage, due to abnormal current conditions. The method of 
tabulating the electrical data and the list prices is worthy of 
comment, all information being condensed into a single table. 
This publication (copies of which can be obtained on request) 
should prove of value to all interested in battery charging. 


A handy little pamphlet has recently been issued by the 
Morse Twist Drill & Machine Company, New Bedford, Mass., 
known as the Young Machinist's Practical Guide. The book 
contains useful information regarding the ordering, grinding 
and use of twist drills, reamers, tap drills, tap threads, milling 
cutters, etc. Other things being equal, a man’s ability as a 
machinist can be estimated roughly by the knowledge he dis- 
plays in handling twist drills. To properly grind a twist drill 
requires careful study and considerable practice. Few opera- 
tions on tools in the shop are more frequently disappointing 
than the grinding or sharpening of drills. This pamphlet gives 
complete information regarding the grinding of twist drills, 
together with sketches showing the manner in which the work 
should be done. A useful table is also given, showing the 
speed of drills from 1/16 to 2 inches diameter when working 
in wrought iron and steel, cast iron and brass. Tables of the 
decimal equivalents of nominal sizes of drfils are also given. 
Valuable suggestions for ordering reamers, sharpening ream- 
ers, and suggestions for ordering cutters are set forth, together 
with illustrations of standard reamers. Another useful table 
is that showing the cutting speeds of various sizes of milling 
cutters. The book also contains useful tables of weights of 
square and round bars of wrought iron, the weights of iron and 
steel sheets and the proper lubricants for cutting tools, and 
finally definitions are given of increased twist and constant 
angle—two terms which are frequently misunderstood even 
by good machinists. 


TRADE PUBLICATIONS 


GREAT BRITAIN 


J. W. Brooke & Company, Ltd., Lowestoft, are publishing 
a book of testimonials from users of their motors and boats. 
These letters come from all parts of the world, and attest the 
great popularity of this firm’s output. 

J. Archdale & Company, Ltd., Ledsam street, Birmingham, 
have issued a well-printed and illustrated catalogue, which 
gives full particulars of their radial drills from 2 feet 6 inches 
to 7 feet radius. Some improvements of special merit are in- 
cluded. Some of the machines which are illustrated have a 
change-speed box giving eighteen different speeds; these can 
be instantly changed by the simple movement of a lever. The 
power from the change-speed box is transmitted to the top 
shaft by a silent chain drive. Combined sensitive and radial 
drilling machines are also described and illustrated in the list. 


The Linde British Refrigerating Company, Ltd., 35 Queen 
Victoria street, London, E. C., have published an excellent cata- 
logue of their specialties, under the title of Ice-Making and 
Refrigerating Machinery on the Linde System. The Linde and 
Lightfoot well-known system of ice-making and refrigerating 
machines, which were introduced into Great Britain and other 
countries by Mr. T. B. Lightfoot, the managing director of the 
company, who was, we understand, the pioneer in refrigerating 
machinery in this country. The catalogue shows the various 
types of machine, the ammonia system, the carbonic acid sys- 
tem, marine machines on the ammonia system and on the 
carbonic acid system, ice-making plants and cold dry-air ma- 
chines on the “Lightfoot” system. A good many excellent 
illustrations are included. A list of the leading shipping com- 
panies who have adopted the system is given. We see that 
not only the British government but the principal foreign gov- 
ernments utilize the Linde system. Seven thousand six hun- 
dred installations have been made, and these have a capacity 
equal to 180,000 tons of ice melted every day. ‘ 
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Engineers’ Taper, Wire & Thickness Gage 


This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 5 
_ The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other % of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .0038, .004, .006, -008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 44% 
inches long, convenient to handle or to carry in the pocket. 


Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


The POWELL 
AUTOMATIC 
INJECTOR 


WILL FEED YOUR 
BOILER 


Lifts water on three-foot 
length of pipe between tank 
and combining tube on 18 lbs. steam pressure. Will 
lift water through twenty-foot pipe on 60 lbs. steam 
pressure. Handles hot water up to 123 degrees. 

The Powell Automatic Injector is arranged so as 
to produce the highest standard of efficiency, yet 
without any complicated parts. They are so made 
they can’t be inverted or replaced wrong: when 
taken apart for cleaning or repairs. Write for 
special circular. 


POWELL’S STEAM SPECIALTIES ARE STANDARD 
Ask Your Jobber—He Knows 
DID YOU GET OUR CATALOG? 


THE A WM. POWELL.Co. 


ST CDEPENDABLE. ENGINEERING: SPECIALTIES. 
CINCINNATI 


BOILER 
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The Benefits 


of Graphite Lubrication 


On shipboard Dixon’s Flake 
Graphite provides lubrication 
for cylinders and bearings with- 
out injuring boilers if carried 
over tothem. A free booklet, 
75-C, on the use of graphite for 
marine service sent on request. 


JOSEPH DIXON GRUGIBLE CO. 


JERSEY CITY, N. J. 


Back Numbers of Magazines 


Trade Papers and Newspapers supplied at moderate rates. 
Clippings of Special Subjects furnished promptly. Maga- 
zines of all kinds bought. Cut rate subscription price 
list furnished on request. A. W. CASTELLANOS, 

264 Armstrong Ave., Jersey City, N. J., U.S. A. 


Where to buy 


Anything 
Marine 


A Free Copy 


of the only Marine Directory every published 
will be sent to every one of our readers 
who asks for it. Vest Pocket 
SWS, © HK Ds 


a 


ADDRESS 


International Marine Engineering 


17 Battery Place New York 
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Machine tools are the subject of a profusely illustrated 
catalogue issued by Perkin & Company, Ltd., Lord Street 
Works, Leeds. In issuing this catalogue the firm draws at: 
tention to many new tools included for the first time, and to the 
general reduction in prices made. 

Motors and dynamos are the subject of a catalogue pub- 
lished by J. H. Holmes & Company, Neweastle-on-Tyne. In 
compiling this catalogue of continuous-current motors and 
dynamos, especial attention has been given to the arrangement 
of the particulars in order that the outputs, prices, etc., may be 
ascertained without difficulty. 

J. Beardshaw & Son, Ltd., Baltic Steel Works, Sheffield, 
have just published the third edition of a pamphlet entitled 
Notes on High-Speed Steel, Saws, Drills, Etc. Since the last 
edition of this pamphlet was issued several improvements 
have been effected in the treatment of the various tools of the 
above firm’s “Conqueror” brand, which are said to be the 
result of scientific heat treatment research. 

The Rivet, Bolt & Nut Company, Ltd., 74 York street, 
Glasgow, have issued a catalogue dealing with their manufac- 
tures. The list contains approximate weights of bolts, nuts, 
rivets and bars, particulars of British standard and other tests, 
hints on heating rivets, standard dimensions and other useful 
information. There are, of course, prices and illustrations. 
The list is a handy book of reference. 


Drummond Bros., Ltd., Ryde’s Hill, near Guildford, sup- 
plied a lathe to Capt. Scott’s expedition to the South Pole. The 
tool is one of the firm’s well-known 3%-inch center screw- 
cutting, motor-repairing lathes; it has been fitted, at the re- 
quest of the expedition, with similar accessories to those re- 
cently supplied on a lathe to H. M. S. Swift. Motors are 
being taken by the Scott expedition, and the tool ought, there- 
fore, prove of great assistance in many ways. 


BUSINESS NOTES 


AMERICA 


Ture LaconpA MANUFACTURING ComPANY, Springfield, Ohio, 
announces that the demand for its Weinland boiler tube 
cleaners has been so great that it has been forced to increase 
the size of its plant. The company has accordingly added a 
new wing very nearly as large as half of the former plant. 
This new building is of concrete construction, with slate roof, 
well lighted and ventilated. The stock and tool rooms have 
been removed from the old plant into the new edition, and 
the space formerly occupied by these departments equipped 
with new automatic machine tools, which will enable the 
company to meet the increased demand for its products and 
to give prompt deliveries. The Lagonda Manufacturing 
Company reports that it has for the last six months been 
running night and day in order to keep up with orders. 


SATISFACTORY SHIPBOARD SERVICE of the G-E bake oven is 
reported by the General Electric Company, Schenectady, ING Woy 
which writes INTERNATIONAL MARINE ENGINEERING that “the 
following extracts, from reports on ovens in service aboard 
ship, is convincing evidence that the actual use of the G-E 
electric oven substantiates the claims to superiority over the 
old-style coal-heated oven: ‘From every point of view electric 
cooking appliances are more suitable for ship purposes than 
the old fashioned coal-burning appliances.’ ‘Thorough test 
for several weeks under severe conditions has been found most 
satisfactory in comparison with the coal-burning oven.’ “All 
products baked in it are far superior in every way to the 
same products baked in a coal-burning oven.’ ‘Baking process 
requires much less time and attention.’ “The adoption and use 
of the electric bake oven is strongly recommended.’ ‘In con- 
sideration of the fact that ship-bread baking is an intermittent 
rather than a continual performance, and that oven fires are 
lighted and allowed to die out daily, the electric bake oven 
easily establishes its superiority for economy of performance.’ 
‘The further consideration of cleanliness, elimination of galley 
coal boxes, draft troubles, soot accumulation, broken firebrick, 
etc., all tend to support claims of the electric oven. The gen- 
eral adoption for use on shipboard is strongly recommended.’ 
‘The quality of bread is much better, being baked more uni- 
formly, more quickly, requires less attention to keep from 
burning and requires only one shift.’ Your investigation of 
this important subject is invited. Write us freely. Electric 
Cooking, an illustrated pamphlet describing apparatus for 
galley or restaurant use, will be sent free to all interested. 
When you write ask for Publication 3,968.” 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


International Marine Engineering 


AUGUST, IQI6. 


Tue PiraperpHra Lusricator & MANUFACTURING CoM- 
pany has sold its United States patents, manufacturing plant, 
etc., to the Universal Lubricator Company, the Bourse, Phila- 
delphia, Pa. The latter company announces that it is moving 
its plant to larger quarters at American and Diamond streets, 
Philadelphia, and increasing its manufacturing facilities by 
the installation of additional machinery, so that it is now in 
shape to supply “Philadelphia” compressed air grease cups 
promptly in large quantities. ‘ 

Terry TURBINES IN ENGLAND.—The Terry Steam Turbine 
Company, 90 West street, New York, has been awarded the 
contract for building three torpedo type vertical turbines with 
direct-connected fan by Yarrow & Company, Ltd., Glasgow, 
for use on the two destroyers thati the latter firm will build for 
the British Admiralty. There are to be four sets on each 
destroyer. Yarrow & Company will build the remaining five 
sets at their yard from drawings of the Terry Steam Turbine 
Company, which states that these vertical units are practically 
duplicates of those which the company is furnishing on all of 
the latest American-built destroyers. 

Satisractory Army Borters.—The steel yacht Aquilo, built 
in 1900, 152 feet over all, 125 feet on waterline, 20 feet beam 
and 9 feet 3 inches draft, arrived in Seattle recently from New 
York, after a voyage of eighty-nine days, twenty-seven of 
which were lay days. Capt. H. H. Williams, who brought the 
yacht around, reports that she avetaged 10 knots on the trip, 
and gave general satisfaction throughout. The engines are of 
the triple-expansion type, 1034-17 inches and 27 by 18 inches 
stroke. The boilers consist of two Almy watertube boilers, 
having a grate surface of 53.6 square feet and a heating sur- 
face of 2,308 square feet. The chief engineer, Hugo Nygren, 
stated that he had no trouble whatever with the boilers or 
engines, and could have made the return trip without repairs 
or overhauling. He is enthusiastic in his praise of the Almy 
watertube boiler, and reports that on the voyage from New 
York he had no trouble therewith, even in the roughest 
weather. He further reports that having had experience with 
the Almy boiler, he left New York without carrying any extra 
sections, knowing that they would not be required. 

Points IN REGARD To APPLYING MARINE GLUE TO SEAMS OF 
Decks.—‘Do not attempt to heat all the marine glue you 
expect to use at once. Heat only what is necessary for imme- 
diate use, and as it is half used out of the kettle add fresh 
glue, keeping it stirred now and then. It should be used as soon 
as it is melted and not allowed to stand in the kettle. Con; 
tinued boiling hardens and injures the glue. Almost without 
exception unsatisfactory results in using this material are oc- 
casioned by faulty application and are produced entirely by two 
causes: First, if either the oakum or cotton calking or the 
seam is damp when the glue is applied, as soon as the sun 
shines on the deck the heat will turn this moisture into steam, 
which will force the glue up over the edge of the seam. 
Second, in paying the seam the ladle should be held at least an 
inch above the deck. If the ladle is drawn on or close to the 
seam a quantity of atmosphere will envelop, and has no time to 
escape before the glue becomes set. This will cause air bub- 
bles, which in hot weather will also force the glue up over the 
edge of the seam, leaving it hollow and unsound. The seams 
must be absolutely dry and clean before the glue is run into 
them. If applied to old work the old material should be dug 
out perfectly clean. Whatever adheres to the sides of the seam 
should be removed with a rase knife. Full directions for the 
proper use of this material will be furnished free of charge 
by L. W. Ferdinand & Company, 201 South street, Boston, 
Mass., U. S. A.” 
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KEENAN’S .o.3% snc 


THE BEST 
AND MOST 
ECONOMICAL 
COVERING IN 


COMPOSITION =" 


WILL OUTLAST 
ANY OTHER MAKE & GIVE BETTER RESULTS. 


PATENT 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & GO. 


LTD. 
Makers of all kinds of Coverings, | 


TREDEGAR ROAD, BOW, LONDON, E. 


— AND. 


80, GREAT WELLINGTON ST., GLASGOW. 


Pacific Steam Navigation Co.’s SS. ‘‘Orcoma.”* 
Boilers, Cylinders and all Pipes covered by Matthew Keenan & (o., Ltd, 


PREVENT ROT and DECAY 


HULLS of all VESSELS should be protected both inside and out 
BARGES, LIGHTERS, SCOWS, PILE DRIVERS, DOCKS, DECKING 
AND SHEATHING are protected against rot, barnacles and the teredo by 


AVENARIUS CARBOLINEUM 
WOOD PRESERVING PAINT 


The Standard of New York Harbor Men fo 


Tarpaulins and Ropes 
BULLETIN 28 on Request 


Carbolineum Wood Preserving Company 
189 Franklin Street, New York, N. Y. 
167 Front Street, Portland, Ore. 


ry 


513 Prairie Street, Milwaukee, Wis. 


J. & EE. HALL Ltd. 


10, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 


MmaAKERS oF CARBONICG ANHYDRIDE 


| REFRIGERATING MACH 


(CO, 


) 


REPEAT INSTALLATIONS SUPPLIED TO 2  ~— 
BRITISH ADMIRALTY 132 JAPANESE ADMIRALTY 46 ITALIAN ADMIRALTY 21 
HAMBURG AMERICAN LINE 63 P. & O. STEAM NAV. Co. 36 TYSER LINE . 16 
UNION CASTLE MAIL S.S. Go. 57 WHITE STAR LINE 33 HOULDER LINE, Ltd. 13 
ELDER DEMPSTER & Go. 63 CHARGEURS REUNIS 26 ELDERS & FYFFES, Ltd. 13 
@ ROYAL MAIL S. P. Go. 48 NIPPON YUSEN KAISHA 22 CANADIAN PACIFIC Ry. 12 % 
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A HANDSOME GUNMETAL WATCH Fos will be sent free to any 
of our readers who will mention this magazine by the E. M. 
Dart Manufacturing Company, Providence, R. I. 

Ray D, Liuiprince, INc., advertising managers, have moved 
from 100 Broadway to larger offices at 192 Broadway, in the 
Chatham National Bank building, New York. 

INSTALLATIONS oF Wein Dayitrs.—During the last few 
years the Welin quadrant davit, made by Welin Davit and 
Lane & De Groot Company, 17 Battery Place, New York, has 
become deservedly popular all over the world. During the 
past year the following ships, built and under construction in 
the United States, were equipped with these davits: The Wil- 
helnuna, Matson Navigation Company; the J. A. Chanslor, 
Associated Oil Company; the Ancon and Christobal, Isthmian 
Canal Commission; the Bear and the Beaver, San Francisco & 
Portland Steamship Company; the Alabama, Goodrich Transit 
Company; the Honolulian, American-Hawaiian Steamship 
Company; the tug Daniel Webster, Erie Railroad Company; 
the tug Fulton, Delaware, Lackawanna & Western Railroad 
Company; harbor tugs, Gen. George H. Weeks, Gen. S. B. 
Holabird, Gen. D. S. Stanley, United States government; the 
Seminole, Southern-Pacific Company; Navajo, Southern- 
Pacific Company; Ensinal, Southern-Pacific Company; Mel- 
rose, Southern-Pacific Company; Rikers Island, New York 
City, Department of Public Charities; yacht Aloha, Mr. Curtis 
James; ferryboat, Newburgh Ferry Company. In Europe, 
where the davits were introduced prior to their coming to the 
United States, they are specified for practically all new con- 
struction of any importance, and it is a pertinent fact that 
when a line has once installed a pair of these davits on one 
of their ships they are invariably called for in all new con- 
struction. The Welin davits are found on the ships of every 
European nation and on the modern Japanese liners—which 
show that the Japanese know a good thing when they see it. 
Among the most important installations made in Europe re- 
cently are the equipments on the following vessels: The 
George Washington, belonging to the Bermer Lloyd; the Gas- 
tein and Stambul, of the Austrian-Lloyd; four new steamers 
for the Union Castle Mail Steamship Company; the F. S. 
Deutschland and F. SS. Preussen, belonging to the German 
government; the Vollrath Tham, of the Lulea Ofoten Com- 
pany; the Drottning Victoria, the big ferry of the Swedish 
government. 
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ATTENTION IS CALLED to the advertisement in this issue of 
INTERNATIONAL MARINE ENGINEERING of the Charles Ward 
Engineering Works, Charleston, W. Va., which has on hand 
for immediate delivery one pair of engines 9”-151%4"-2552”" x 
18”, Also 734"-121%4"-20" x 12”. 

THe B. F. SrurtevANt Company, Hyde Park, Mass., the 
large manufacturers of fans, blowers, fuel economizers and 
mechanical draft apparatus, are so well known to everybody 
in the manufacturing line and their salesmen are known per- 
sonally to so many architects and engineers, that it is a matter 
of interest to note their Salesmen’s Convention, held June 15 
to 18. The branch office managers and principal salesmen 
from all over the country assembled at the works and general 
offices at Hyde Park and spent four very busy days in going 
over general business matters. Their evenings were enlivened 
by banquests and other social features. The last day of the 
convention closed by a delightful sail down the harbor and an 
afternoon and evening as the guests at the Cohasset home of 
Mr. E. N. Foss, treasurer of the company. The convention 
was marked by great enthusiasm, as the company has just 
finished, July 1, the largest business year in its history. 

“A FERTILE SOURCE OF FIRE in manufacturing, power and simi- 
lar industrial establishments is oil—not illuminating oil but that 
used for lubricating purposes. The impossibility of absolutely 
confining oil within any but the most exquisitely ground type 
of bearing results in a goodly amount of oil dripping or 
splashing out of the bearing and onto the floor. If the latter 
is of concrete, the oil saturates it, thereby weakening the mass 
and making the floor unsafe. If the floor is of wood, the 
dripping oil renders it highly inflammable. Only a spark is 
needed to start combustion. That fire insurance companies 
recognize this fact is evidenced by the higher rate charged 
on buildings containing oil-lubricated machinery than on 
buildings housing machinery lubricated with plastic lubricants, 
grease, for instance. The ability of grease to stay where it is 
put, to use an apt phrase employed by Adam Cook’s Sons, 
manufacturers of Albany grease, prevents either splashing or 
dripping of the lubricant. Consequently, the fire risk is con- 
siderably decreased, to say nothing of the considerably in- 
creased cleanliness secured. One of the reasons for the wide- 
spread use of Albany grease is the recognition by thoughtful 
engineers of the freedom from fire risk that its use insures.” 


COBBS HIGH PRESSURE SPIRAL PISTON 


And VALVE STEM PACKING 


IT HAS STOOD THE 

TEST OF YEARS 

AND NOT FOUND 
WANTING 


Because it is the only one constructed on correct principles. 
core is made of aspecial oil and heat resisting compound covered with 
duck, the outer covering being fine asbestos. 


WHY? 


IT IS THE MOST 

ECONOMICAL AND 

GREATEST LABOR 
SAVER 


The rubber 


It will not score the rod 


or blow out under the highest pressure. 


NEW YORK BELTING AND PACKING CO. 


91 and 93 Chambers Street, NEW YORK 
LONDON, E.C., ENGLAND, 11 Southampton Row 


CHICAGO, ILL., 150 Lake Street 

ST. LOUIS, MO., 218-220 CHestnut STREET 
PHILADELPHIA, PA., 118-120 NortH 8TH STREET 
SAN FRANCISCO, CAL., 129-131 First St. Oaxtanp 


BOSTON, MASS., 232 Summer STREET 
PITTSBURGH, PA., 913-915 Liserty Avenue 
PORTLAND, ORE., 40 First Street 
SPOKANE, WASH., 163 S. Lincotn STREET 
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BUSINESS NOTES 


GREAT BRITAIN 


Mr. Georce B. Fosrrer has been appointed Chicago sales 
manager of the Wisconsin Engine Company, Corliss, Wis. 
His offices will be located in the Fisher building. 


Tue Farts Hottow Staysorr Company, Cuyahoga Falls, 
Ohio, has appointed Mr. H. W. Davis, No. 2 Rector street, 
New York, as its Eastern representative. 


Davin Brince & Company, Lrp., Castleton, Manchester, have 
extended their works by the addition of two bays, each 45 feet 
by 200 feet long, in order to carry out work in connection with 
their Heywood and Bridge’s improved patent friction clutches, 
mill gearing, haulage plants, rubber; gutta-percha and balata 
machinery, etc. 

New PatreRNMAKING SHops.—David Brown & Sons, Ltd., 
of Huddersfield, are transferring their East Parade Pattern 
Works to Lockwood, where new shops, covering an area of 
14,000 square feet, are being erected alongside their foundry and 
gear works. These new premises will be replete with all the 
latest woodworking machinery, extensive stores, drying sheds, 
stoves and timber yard. We learn they are very busy on all 
classes of work, from motor patterns to large marine turbines. 


A New Type or StrAm REGULATOR VALVE.— ‘The mechanical 
effort required to open some designs of steam-regulating valves 
is at times excessive, and has led to frequent attempts to intro- 
duce devices whereby it may be minimized. This is especially 
so in the case of locomotives, where it has long been customary 
to supplement the main throttle valve with a small pilot valve, 
or to use valves of the double-beat type. These, while largely 
helping in the desired direction, are liable to further troubles 
and are more expensive to manufacture. A valve which it is 
claimed satisfactorily overcomes these difficulties, while pos- 
sessing many other advantages, has recently been designed and 
patented, and is now being constructed in this country by the 
Hulburd Engineering Company, Ltd., of London. This valve 
has been given the name of the ‘Servo,’ and has been designed 
for use in all cases in which the supply of steam has to be 
controlled. In particular it is designed for locomotive work, 
and we understand about 1,000 engines have up to the present 
been fitted with it, including some belonging to one of the 
leading railways of this country, and to “those of important 
Continental and American railways. It has also been installed 
on board several steamships, among which, we believe, are 
some cruisers belonging to a foreign Power. In addition, its 
use on winding and “hauling engines, and many other types of 
steam engines, is said to be mirended with good results.” 


Tur FLrannery Bott Company, Frick building, Pittsburg, 
Pa., manufacturers of Tate flexible stay-bolts, announces that 
its factory has shipped at the rate of 5,000 bolts per day since 
the first of the year. 


“FAVE YOU A BROKEN PIECE OF MACHINERY 2” is the question 
asked by the Oxy-Carbi Company, 516 Orchard street, New 
Haven, Conn. This concern does “oxy-acetylene welding in 
soft steel, semi-steel, cast iron, copper, brass, aluminum, 
bronze, etc. We rectify errors in pattern making, alter cast- 
ings with the same metal for refinishing; add on stock to any 
piece in any shape. Broken engine cylinders, I-beams, axles, 
automobile frames, teeth in gears and sprockets, expensive 
machine parts of all descriptions, metal statuary, water backs, 
boilers, etc., repaired. There is a wide range in repair and 
new work.” 

“ENGINEERS UNDERSTAND THE DIFFICULTY, and oftentimes the 
danger, there is in connecting the indicator to standard on 
crosshead, especially where an inexperienced engineer attempts 
to connect up on a high-speed engine. Not only is there risk 
for the engineer, but there is danger that the indicator may be 
wrecked. Numerous devices have been designed in the past, so 
as to render the making of this connection easy. These, while 
they have been more or less successful, have always been 
cumbersome and expensive. A new device for the purpose 
has just been made by the Trill Indicator Company, Corry 
?a.,in this line. This is at once the simplest and most efficient, 
and renders the operation of connecting to standard on cross- 
head a very simple matter, even though the engine may be 
running at 400 or 500 revolutions per minute. Its operation 
is the very simplest. Hold the loop of hook between thumb 
and finger, allowing the pin on standard to strike the straight 
part of hook when it is within about 1 inch of the end of its 
travel, and connection is made instantly without danger to 
instrument or operator.” 


Draft Blower 


MADE UP OF A STURTEVANT MULTI- 
VANE FAN DIRECT CONNECTED TO A 
STURTEVANT TURBINE. 


This is an ideal forced draft set for marine work. It is 
compact, simple, durable, and of large capacity. It is easy to 
install and requires hardly any attention. 

With a steam turbine there is no oil in the exhaust steam. 

We would be glad to give you more information about it. 


B. F. STURTEVANT CO. Hyde Park, Mass. 


BOSTON NEW YORE PHILADELPHIA CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters; Rotary Blowers and Exhausters; 
Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines ; Etc. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (6 penny) per word. 
But no advertisement will be inserted for less than 76 cents (8 shillings). 
Replies can be sent to our care if desired, and they will be forwarded 


without additional charge. 


Young man of 30, connected with the technical staff of 
various shipbuilding companies for the past ten years, desires 
to receive proposition to act as general agent or as Southern 
representative for marine specialties, or would consider any 
Atlantic Coast territory. Address H. B. H., care INTERNA- 
TIONAL MARINE ENGINEERING. 


WHitEHEAD & Company, Fiume, Hungary, have obtained the 
order for building a second submarine boat of the Whitehead 
type for the Dutch government. 


THE INVENTION of an entirely new system of submarine and 
wireless telegraphy has been announced by Mr. Hans Knudsen, 
a Danish inventor. The claim is made that this invention is 
applicable to existing lines and wireless systems without, in 
the former case, affecting wires, and that the invention quad- 
ruples speed at which messages may be sent to any part of 
the world, and that, by augmenting the present capacity of 
cables, it will make it possible to send messages to any part of 
the world at one-third the present rates. Particulars can be 
obtained by addressing H. Matthews, Esq., 15 Essex street, 
Strand, London. 


APROPOS OF THE DEATHS FROM ASPHYXIATION which occurred 
recently on board the Great Central Railway Company’s 
steamer Ashton, a correspondent writes pointing out that an 
improved form of ventilation would in all human probability 
have prevented such a tragedy. In the case in question the 
ventilators, it seems, had been removed and the openings in the 
deck covered up, doubtless to stop the water from obtaining 
entrance in bad weather. Our correspondent cites, in support 
of his contention, the weather-proof ventilators manufactured 
by Messrs. John Gibbs & Son, of Liverpool, which, as their 
name implies, need never be removed, covered over or 
trimmed, no mattr how bad the weather may be. In Messrs. 
Gibbs’ system an extractor removes the vitiated atmosphere 
from the hold or compartment of the ship to which it is ap- 
plied, while the “downcast” affords a supply of fresh air to 
replace that removed by the extractor, so that the action is 
both continuous and automatic. Another advantage, particu- 
larly in the case of passenger vessels, is that it is impossible to 
introduce matches, cigar ends, or other dangerous matter 
through these ventilators. 
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MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
68 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 
First Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleve- 
land, Ohio. 
Second Vice-President--Wm. P. Tindall, 180 Twentieth St., Detroit, 


ich. 
Third Vice-President—Charles N. Vosburgh, 6323 Patton St., New 
Orleans, La. 
Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, Ill. 
Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 784%4 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


SHALLOW DRAFT RIVER BOATS 


Will be the Subject of 


Our November Number 


This number will contain several articles on the requirements of river naviga- 
tion in different parts of the world, and there will be from fifteen to twenty illus- 
trated descriptions of river boats, designed and built by the leading builders of the 


world, showing how these requirements have been met in the Mississippi Valley, 


on Alaskan rivers, on the Nile, in Germany, Great Britain, South America and 
elsewhere. 


Here will be given in concrete form the latest and best river boat practice, 
making this issue of the magazine the most valuable contribution ever made to 
the literature of shallow river navigation. 


INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York 
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RAINBOW PACHING 


CAN’T 
BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT ECONOMICAL 
Will hold the RELIABLE 


highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 
Peerless Rubber Pianufacturing Co. 


16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :—Carr Bros., Ltd., 11 Queen Victoria Street, London, E. C. 


Detroit, Mich —16—24 Woodward Ave. Indianapolis, Ind.—38-—42 South Capitol Ave. Tacoma, Wash.—1316-1318 A Street. 

Chicago, Ill.—202-210 South Water St Omaha, Neb.—1218 Farnam St. Portland, Ore.—27-28 North Front St. 

Pittsburg, Pa.—425-427 First Ave. Denver, Col.—1556 Wazee St. Vancouver, B. C —Carral & Alexander Sts. 

San Francisco, Cal.—416—422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. FOREIGN DEPOTS |. 

New Orleans, La.—Cor, Common & Tchoup Waco, Texas—709-711 Austin Ave. Sole European Depot—Anglo-American Rub- 
itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. ber Co.. Ltd., 58 Holborn Viaduct Lon- 

Atlanta, Ga.—7-9 South Broad St. : Boston, Mass.—110 Federal St. _ don, 1D, 4 

Houston, Tex.—113 Main St. Buffalo, N. Y.—379 Washington St. Paris, France—76 Ave. de la Republique. __ 

Kansas City, Mo.—1221-1223 Union Ave. Rochester, N. Y.—24 Exchange St. Johannesburg, South Africa—2427 | Mercantile 

Seattle, Wash.—-212-216 Jackson St. Los Angeles, Cal.—115 South Los Angeles St Building. ‘ 

Philadelphia, Pa.—245-247 Master St. Baltimore, Md.—37 Hopkins Place. Copenhagen, Den.—Frederiksholms, Kanal 6. 

Louisville, Ky.—111-121 West Main St Spokane, Wash.—1016-1018 Railroad Ave Sydney, Australia—270 George St. 
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TRADE PUBLICATIONS. 
AMERICA 


Marine hardware is described and illustrated in a cata- 
logue of 440 pages published by A. S. Morss Company, 210 
Commercial street, Boston, Mass., and containing nearly 2,000 
illustrations. To the former edition of this catalogue have 
been added 100 pages containing all the new yachting and 
motor boat specialties, and including a full line of Morss 
electrical specialties. The company’s special feature of classi- 
fying goods makes this catalogue an unusually valuable one. 
It will be sent free to readers of INTERNATIONAL MARINE 
ENGINEERING upon receipt of 6 cents in stamps to pay for the 
cost of mailing. 


Steam power equipments are the subject of a handsomely- 
printed catalogue published by the Seattle-Talbot Generator 
Company, Seattle, Wash. “Some years ago a small company 
was incorporated; and the stock subscribed for among a few 
well-known and friendly business men known as the Seattle- 
Talbot Generator Company, for the purpose of developing 
Mr. Talbot’s invention in the form of a new type of steam 
boiler. Extensive experiments were conducted quietly in the 
company’s shops for several years, and after these experiments 
were made numerous tests of the boiler followed, which 
were even more startling than were expected at 1S CAMP 
launch was built and equipped with a steam engine, pumps 
of the usual form used on small launches, and a small boiler 
placed in this launch to operate this machinery. When tested 
on the feet of heating surface (the usual way of rating 
boilers) the boiler was found to verify the shop tests and to 
be capable of operating an engine which would ordinarily be 
six times its capacity. This launch has been run in a suc- 
cessful manner for some time, and bas been of interest 
to a great many during this time, who witnessed it steaming 
with little or no noise and demonstrating considerable power. 
The space which is available aside from the machinery is 
considered by engineers as being remarkable, as the drawback 
heretofore with steam launches has been that the space 
occupied by the boiler was'so great that little space was left 
for accommodation. The space occupied by machinery in this 
launch (the S. T. G.) is about the same as the space occupied 
by a heavy-duty gasoline engine of the same power, but the 
steam outfit weighs only one-half as much as the gasoline 
engine having the same horsepower. This new form of 
boiler does away with the smoke, and when in operation no 
dirt of any sort passes from it. There are no ashes or refuse 
and the fuel used is common crude petroleum, which, com- 
bined with the great efficiency of this new boiler, makes the 
cost of operation extremely low.” 


A price list of wire rope and wire rope fittings has just 
been issued by the Durable Wire Rope Company, 93 Pearl 
street, Boston, Mass. ‘Durable wire rope is what its name 
imports—a rope which will endure hard conditions of use and 
outwear ordinary rope. This is due to a type of construction, 
peculiar to Durable rope, which enables it to combine the 
good qualities of both wire and hemp rope—the strength of 
wire, with the flexibility, freedom from rust and friction of 
hemp. Wire ropes in general contain a hemp center, and it 
is universally admitted that this center tends to prolong the 
service of the rope. It is clear that with a number of strands 
of wire twisted together about a common center, if that center 
also is wire, there will be friction with resulting wear be- 
tween the center and the other strands as these strands ad- 
just themselves to the stress. This a hemp center prevents ; 
but it does not prevent in a wire rope, as ordinarily made, the 
friction between the remaining strands; the grinding of-steel 
upon steel which is so destructive to the life of a wire rope 
frequently used. This friction is effectually prevented in a 
Durable Wire Rope by the very simple process of continuing 
the protective principle of the hemp center throughout the 
rope. This is done by separately covering each wire strand 
with a specially prepared hemp marline, so that the finished 
rope contains the wire strands and the hemp center, with all 
the strands protected against friction at the common center, 
and also equally well protected aainst friction between the 
individual strands, Not only does the Durable method of 
rope construction prevent the destructive effect of friction, but 
it also protects the wires from the percolation of moisture 
and acid fumes between them. The result of this, as many 
familiar with the service given by both ropes will testify, is 
the preservation of the life and strength of the wires in a 
Durable rope, long after ordinary wire rope is rusting upon 
the scrap heap. The wires in Durable rope are drawn from 
the best grades of crucible steel, extra strong crucible steel 
and plow steel, thus making it adaptable for many purposes. 


Toronto, Ont. 
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J-M Ashesto-Sponge Felted Covering 


Won’t Crack, Break or Lose Its Insulating 
Quality From Vibration or Rough Usage 


HE, temperature of high pressure 
pipes soon dries out molded and 
ordinary pipe coverings. Then 

expansion and contraction of the pipe and 
vibration reduce the carbonate of lime 
(chalk) and other like materials with which 
these coverings are filled, to a powder. 
This powder settles at the bottom of the 
convas covering, leaving the top insufh- 
ciently covered, and gradually sifts through 
the canvas. Thus, what little insulating 
properties they originally had are quickly 
lost. @ J-M ASBESTO-SPONGE 
FELTED PIPE COVERING retains 
its high insulating properties indefinitely. 


Pipes covered with it can even be walked upon without injury. This is be- 
cause it is made of layers of fine paper, composed 
asbestos and a small quantity of granulated sponge. < 
perfect condition after more than fifteen years’ service on underground pipes. 
@ Can be taken off pipes and replaced without injury. This is an important 
feature around manufacturing plants where changes are constantly occurring. 


of pure long-fibred 
It has been found in 


Ask Nearest Branch for Sample and Gooklet 


H. W. JOHNS-MANVILLE GO. 


ASCESTOS 


Asbestos Roofings, Packings 


Manufacturers of Asbestos 
Electrical Supplies, etc. 


and Magnesia Products 


Baltimore Dallas Milwaukee Pittsburg 
Boston Detroit Minneapolis San Francisco 
Buffalo Kansas City New Orleans Seattle 
Chicago London New York St. Louis 
Cleveland Los Angeles Philadelphia 


For Canada—THE CANADIAN H. W. JOHNS-MANVILLE CO., Limited 
Montreal, Que. Winnipeg, Man. Vancouver, B.C. 
(924) 


QULZER DIESEL ENGINES 


Most economical Internal Combustion Engines, 
Burning cheap Liquid Fuel with high flash point. 


Reversible Two Stroke Marine Engine 


(Engine itself reversible) 


SULZER BROS. 


WINTERTHUR, Switzerland. 
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“How to Reduce the Expense of Selling Machinery” is 
the title of a pamphlet in which the George H. Gibson Com- 
pany, Tribune building, New York, describes improved 
methods for promoting the sale of machinery by means of 
educational work and advertising. Beginning with the state- 
ment that advertising is an expression of the spirit which 
animates a business and properly begins at home, the im- 
portance of informing and enlisting the enthusiasm of a 
firm’s own people—the salesmen and agents—by means of 
bulletins, salesmen’s handbooks, conferences, etc., is first taken 
up. The pamphlet then proceeds to discuss the several kinds 
of advertising literature intended to arouse the interest of 
consulting engineers, owners and operating engineers, and 
the channels through which such literature may be distributed, 
as by mailing lists, through personal work of salesmen, and 
by advertising in periodicals. Hints are given concerning the 
writing of circulars, catalogues and advertisements, of treat- 
ises and text books, and of descriptive articles for the tech- 
nical papers, that will be suggestive to anyone who is re- 
sponsible for the sales promotion of products of an engineer- 
ing or mechanical nature. Valuable tables and charts are also 
given showing the mailing weights of pamphlets and the 
relation between technical journal circulations and the price 
of advertising space. 

Automatic buoys and beacons are described and illus- 
trated in a handsome catalogue published by the International 
Marine Signal Company, Ottawa, Can. The Commissioner of 
Marine Lights of the Dominion of Canada in his annual re- 
port for 1905 states, speaking of this company’s buoys: “The 
great increase in the light power of the automatic buoys, 
due to the use of acetylene and the gas lanterns emploved, 
makes them in reality floating lighthouses, and of an order 
superior to many of the lighthouses in Canada.” Captain 
Rodgers, inspector of the Third Lighthouse District of the 
United States, states regarding the same buoys: “Owing 
to the great size, weight and high focal plane of these two 
aids to navigators, they may properly be called floating light- 
houses, attended by tenders instead of by regularly appointed 
keepers.” The catalogue states: “The lighting medium under 
our system is acetylene gas from which all impurities have 
been removed by the use of a special purifier manufactured by 
ourselves. The buoys are automatic in operation. They gen- 
erate their own gas, under low pressure, and with one full 
charge of calcium carbide, which varies from 1,300 to 3,500 
pounds, according to the size of the buoy, give a continuous 
light without diminution of power, for about six to nine 
months, during which time they require no attention. The 
lantern used is the best buoy type, equipped with a Fresnel 
lens, which condenses the light into an intensely powerful and 
penetrating, horizontal beam. It is generally recognized that 
acetylene gas gives greater candle power per cubic foot than 
any other gas, but the precise degree of increased strength 
perhaps may not be so well known. The fact is that the 
candle power of acetylene is seven times greater than that of 
oil gas used in a state of compression, which is the condition 
of use in oil gas buoys. Moreover, the light produced from 
acetylene has a brilliant, penetrating quality, which makes it 
especially valuable for marine aid work. In addition to the 
inherent superior power of the light, we provide under our 
system for a very much larger gas supply than is contained in 
the ordinary compressed oil gas buoy.” 


TRADE PUBLICATIONS 


GREAT BRITAIN 


Lubricating oils, varnishes and paints are described in a 
catalogue published by Ragosine & Company, Ltd., Albion 
Wharf, Bow, London, E. This firm’s “Fluxine’ enamel is 
said to be especially suitable for yachts, ships’ cabins, etc. 

The Glacier Anti-Friction Metal Company, Ltd., of 
Glacier building, 112a Queen Victoria street, are exhibiting 
their Glacier Anti-Friction Metal, which is a metal especially 
adapted to the requirements of high-speed and heavy-pressure 
machinery, and also their Findlay’s Special Motor Metal, 
which is a metal specially made for the bearings of motor 
cars, and is also suitable for gas engines and bearings gen- 
erally that work under a pounding action. The company also 
make a good display of die cast bearings. Owing to their 
special process of casting these, they turn out rapidly bear- 
ings absolutely true to dimensions and ready for use, which 
require no machining after being cast. These bearings are 
of especial interest to the engineering trade, as it is, com- 
paratively speaking, a new departure, and the process of 
manufacture is an exceedingly economical one. 


Engineers’ Taper, Wire & Thickness Gage 


This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 

_ The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other ¥% of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also. 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, -003, .004, .006, .008, .010, 
.012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
inches long, convenient to handle or to carry in the pocket, 
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Renewable is defined as 
“capable of being renew- 
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and restore the valve to 
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fection. It’s well to recol- 
lect this very desirable 
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when you buy. 


A new disc is but a 
small part of the cost of 
an entirely new valve. 
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valve. 5 
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The Benefits 


of Graphite Lubrication 


On shipboard Dixon’s. Flake 
Graphite provides lubrication 
for cylinders.and bearings with- 
out injuring boilers if carried 
over tothem. A free booklet, 
75-C, on the use of graphite for 
marine service sent on request. 


JOSEPH DIXON CRUCIBLE CO. 


‘JERSEY CITY, N. J. 


BRE 


Back Numbers of Magazines 


Trade Papers and Newspapers supplied at moderate rates. 
Clippings of Special Subjects furnished promptly. Maga- 
zines of all kinds bought. Cut rate subscription price 
list furnished on request. A. W. CASTELLANOS, 

264 Armstrong Ave., Jersey City, N. J., U.S. A. 


A catalogue section, devoted to small electrical ventilating 
fans, has been published by the Electric & Ordnance Acces- 
sories Company, Ltd., Cheston Road, Aston, Birmingham. 
Desk, wall, ceiling and porthole fans for direct and alternating 
currents are dealt with, prices being stated for the fans and 
various accessories. 


Messrs. W. N. Brunton & Son, of Musselburgh, Scotland, 
have issued a small pocket catalogue giving useful information 
relating to wire ropes. The diameters, weights, breaking 
strains and other particulars of ropes for winding, haulage 
and other purposes are given, and various fittings, such as 
haulage clips, safety detaching hooks, sockets, straining 
screws and other attachments are illustrated. Attention is 
called to the advantages of “Kilindo” ropes. These ropes, it 
is claimed, are free from any tendency to rotate, and wear is 
distributed over a very large surface; they are specially 
recommended for winding. 


Trier Bros., Caxton House, Westminster, 5. W., have pub- 
lished a catalogue of their products, which include Stauffer’s 
lubricant and “Tell-Tale” and other lubricators suitable for 
use wit hthis lubricant. Trier’s patent grindstone dressers are 
illustrated, also an excellent tool for truing emery and car- 
borundum wheels. The “Split-Grip” set-collar for shafting, 
etc., is also described. The special features of this collar are 
that it’ has no projecting parts, and, being made in halves, is 
very easily placed in position on, or removed from, the shaft. 


Messrs. Siemens Bros. & Company, Ltd., Caxton House, 
Westminster, S. W., have recently published some pamphlets 
illustrating and describing the “O. S.” wiring system. This 
system employs “Stannos” wires, in which the conductor, in- 
sulated with rubber, is enclosed tightly in a small tube of 
tinned sheet copper. It is claimed that wiring on this system 
is very durable and reliable, and is easily installed, as the 
wires can be fixed on the surface of a wall without being 
unsightly. 


Messrs. Princeps & Company, of Sheffield, have recently 
taken up two new branches of manufacture. One is metallic 
packings and piston rings, for which they have just received 
an order for work in connection with the Admiralty, and 
which have also been fitted to some of the largest winding 
engines in the country, including those at Edlington, Brods- 
worth Main, Maltby Main and other collieries. The second 
consists of separators, which are being made in competition 
with the manufactures of America and Germany. The firm 
have recently installed some modern plant for extracting 
oil from exhaust steam, compressed air or gases, at Butterley, 
Waleswood, Barrow Hematite, Tinsley Park and other mines. 


Bateman’s Machine Tool Company, Ltd., of Balm Road, 
Hunslet, Leeds, who are showing, besides their “Topspeed” 
planer, one of their new Planodrives. This machine is used 
for driving either new or old planers. It has not been ex- 
hibited before, but has been adopted by most of the leading 
shipbuilders and allied engineers. The Planodrive embodies 
the two Bateman patents and a complete set of gearing, so 
that it is applicable to almost every make of planer. The 
gearing of the old machine is, generally, in a worn condition, 
and immunity from breakdown is secured by the fitting of 
machine-cut gearing in the Planodrive, and discarding the old 
gearing and driving pulleys of the planer. The results ob- 
tained by means of the Planodrive are such that its relatively 
small cost is recouped within about twelve months in most 
cases. 


A very useful catalogue of 70 pages, handsomely bound in 
leather, is issued by the Rivet, Bolt & Nut Company, Ltd., of 
74 York street, Glasgow. The various manufactures of this 
company are illustrated, described and specified. The infor- 
mation given is full and complete, so far as the goods enumer- 
ated are concerned. The book professes to deal with the com- 
pany’s manufactures in general use, but does not pretend by 
any means to be exhaustive, and inquiries are solicited for 
bolts, nuts and rivets, etc., of any other description not in- 
cluded in the list. The company emphasize that they are 
accustomed to work to all known surveys, tests and inspec- 
tions, and they have long held the British Admiralty and other 
important government contracts. By way of addendum, a 
eood deal of useful information is added to the catalogue in 
the shape of tables and data relating to bolts, nuts and rivets. 
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BUSINESS NOTES 


AMERICA 


Heiter Bros., Marienthal, Germany, and the Deutsch 
Kugellagerfabrik, Leipsig, Germany, have made W. S. Rogers, 
president of the Bantam Anti-Friction Company, Bantam, 
Conn., sole American representative for their steel balls and 
ball bearings, and Mr. Rogers will open branch offices for 
distribution of their goods in Philadelphia and Detroit after 
his return from abroad. Evidently Mr. Rogers did not go to 
Europe just for play. He will have the handling of a well- 
known make of steel tubing as well. 


Tue AMERICAN ASSOCIATION OF COMMERCE AND TRADE, 
Bertin, GrrMANy.—‘The above organization, an American 
Chamber of Commerce, founded seven years ago by Ameri- 
cans, and is run by Americans on American lines for the pur- 
pose of promoting American trade with Germany and German 
trade with the United States. This is a thoroughly American 
and hustling institution, organized especially for assisting 
American firms to start branches in Germany. The organiza- 
tion has the largest and most complete American reading 
room in the Empire, thirty daily American papers and 150 
trade publications, all United States government reports and 
statistics, all the directories of the leading American and 
German cities, all the principal telegraph codes, all of which 
it places at the disposal of American business men and travel- 
ers visiting Berlin. This association appeals to all American 
business men intending to do business in Germany, whether 
temporary or permanent. It deserves the unqualified sup- 
port of American business firms, as it can help them as no 
other institution or commercial agency can. Information 
given regarding business conditions in Germany, agents found, 
inquiries answered thoroughly and satisfactorily, and firms 
actively assisted in establishing branches.” 


A LETTER OF ENDORSEMENT, recently given by a high official 
of the Isthmian Canal Commission to the operator who had 
charge of the eight Lidgerwood cableways, made by_the 
Lidgerwood Manufacturing Company, 96 Liberty street, New 
York, and used in building the Gatun locks during the pre- 
ceding eleven months, contains, incidentally, a remarkable 
record of efficiency of the cableways. 
follows. “These cableways, so far as delays from breakage 
or repairs were concerned, while working 12% hours per day, 
have been kept up to an efficiency of 99 percent. That is to 
say, that during this whole period only 1 percent of time was 
lost on account of making repairs. The cableways referred 
to are eight of the thirteen cableways designed and built by 
the Lidgerwood Manufacturing Company for the Isthmian 
Canal Commission. The other five are used for handling the 
broken stone and sand for the concrete, taking it from barges 
and delivering it to the storage yards some 600 feet away on 
the average. The total to be handled will be 2,000,000 cubic 
yards of broken stone and 1,000,000 cubic yards of sand. The 
eight cableways for building the locks are used for placing 
the concrete and reinforcement and also for handling forms. 
They are traveling cableways of 800-foot span, operated elec- 
trically. They are handling on every working day more than 
3,000 cubic yards of concrete. Up to June 4 there had been 
placed in the Gatun locks and its auxiliary plant 437,461% 
cubic yards of concrete. The amount placed in the five days 
from May 31 to June 4, inclusive, was 16,809 yards, an 
average of 3,361 cubic yards per day.” 
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Tue Wein Davir anp LANE & DE Groot CoMPpANy, 17 
Battery Place, New York, has closed orders for Welin 
quadrant davits to be fitted to the two new Merchants & 
Miners’ boats built by the New York Shipbuilding Company, 
and also for the sister ship J. A. Chanslor, and for the new 
boat for the Department of Correction of the city of New 
York. Also four sets for the Dubuque Boiler & Engine 
Works, Dubuque, Ia. 


OWING TO THE DEMANDS OF THEIR CUSTOMERS, the Eureka 
Fire Hose Manufacturing Company, 13 Barclay street, New 
York, has decided to open branch offices in the States of 
Minnesota, North and South Dakota, Iowa, Nebraska, New 
Mexico, Arizona, Nevada, Montana, Wyoming, Washington 
and Wisconsin. These branch stores will carry sufficient 
stock to meet all orders. Patrons will have the advantage of 
doing business direct with the Eureka Fire Hose Manufac- 
turing Company instead of through agents as heretofore. 


THE MARINE CANOE GLUE made by L. W. Ferdinand & Com- 
pany, 201 South street, Boston, is guaranteed to be water- 
proof. “Its peculiar properties are those of flexibility and 
durability, and although it becomes soft and pliant under 
heat, it still retains its adhesion to timber, fiber, etc., and is 
clean and insoluble in water. No canoeist should be without 
a can of this glue; it is invaluable for quick repairs on either 
canvas or cedar canoes. Any puncture or leak in boat or 
canoe can be repaired in five minutes. It is as necessaty to 
a canoeist as a repair kit to a bicyclist or an automobilist. 
Friction top emergency cans, 25 cents each, by mail 30 cents.” 

A LupricatinG, Proptem Sotvep By FLAKE GRAPHITE,—A 
certain manufacturer had an order for a machine that in- 
cluded three hollow gunmetal rollers, one weighing 1,386 
pounds, the other two weighing 752 pounds apiece. These 
rollers are heated by gas to a temperature of about 700 de- 
grees, and it was found that any oil or grease would carbonize 
and cut the journals in a very short while. In this pre- 
dicament it was suggested that the builders of this machine 
write the Joseph Dixon Crucible Company, Jersey City, N. J., 
concerning the use of graphite on the rollers. This was done, 
and proper suggestions were made for the use of Dixon’s 
flake graphite to be used alone, and some months later the 
makers wrote the Dixon Company that the scheme had met 
with perfect success. 
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Tue PHILADELPHIA OFFICE (Goodall Rubber Company dis- 
tributors) of the Peerless Rubber Manufacturing Company, 
16 Warren street, New York, has recently moved from 704 
Arch street to larger quarters at 19 North Seventh street, 
Philadelphia, Pa. 

WitiiAM J. DrErEp, Jr., naval architect, Boston, Mass., spe- 
cialist in the designing of power pleasure craft, has opened 
an office for the designing of all types of wooden commercial 
and pleasure craft at 113 Devonshire street. Those entrust- 
ing commissions to Mr. Deed are certain to be given the 
benefit of his personal attention and many years of practical 
designing. 


BUSINESS NOTES 
GREAT BRITAIN 

Tue BritisH ADMIRALTY have placed a contract with Messrs. 
Yarrow & Company, Glasgow, for two torpedo boat destroyers 
of a special type involving many new features. In these ves- 
sels the constructors have been allowed to have a perfectly 
free hand in the design of the machinery, and consequently the 
trials of these destroyers will be awaited with considerable in- 
terest. 

AT THE ANNUAL MEETING of R. Waygood & Company, the 
well-known lift manufacturers of London, the chairman 
stated: “The shareholders are aware that our company were 
responsible for the lifts erected on board the Mauretania and 
the Lusitania, at that time the two largest ships afloat, and it is 
most gratifying to be able to report to you that we have se- 
cured the order from Messrs. Harland & Wolff to fit the new 
mammoth White Star liners, Olympic and Titanic, with sixteen 
lifts, including eight of our special electric passenger lifts. 
These ships are to be something entirely new, both in size and 
equipment; in passenger vessels, and, having done so much 
of this class of work and made a specialty of it, we were able 
to satisfy Messrs. Harland & Wolff’s very stringent conditions, 
and so undertake the work for them. We have now fitted over 
fifty ships with our lifts, quite apart from the special work we 
have done in this direction for the Admiralty, for whom we 
have fitted thirty electric lifts on battleships and cruisers. 
These facts prove conclusively that the high reputation of the 
company in all the latest improvements in this branch of engi- 
neering has been fully maintained.” 
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A HANDSOME GUNMETAL WATCH Fos will be sent free to any 
of our readers who will mention this magazine by the E. M. 
Dart Manufacturing Company, Providence, R. I. 


IN ACCORDANCE WITH PREVIOUS ANNOUNCEMENTS, the autumn 
meeting of the Iron and Steel Institute will be held at Buxton, 
on Monday, Tuesday, Wednesday, Thursday and Friday, Sept. 
26-30, I910. An influential reception committee has been 
formed, with the Duke of Devonshire as chairman, Sir Alfred 
S. Haslam as vice-chairman and Major A. Brown as honorary 
secretary. 


ON THE GROUND ACQUIRED SOME TIME AGO, which was 
formerly the shipyard of Messrs. Robert Napier & Sons, the 
London & Glasgow Shipbuilding & Engineering Company, 
Ltd., Govan, are laying out new building berths and work- 
shops, as well as constructing a tidal basin for the outfitting 
of naval and mercantile ships. Hitherto the vessels from their 
stocks have been accommodated in the river alongside the 
yard. One building berth is being provided which will be 
capable of accommodating vessels of the largest dimensions 
and heaviest tonnage now built; it will have a length of 700 
feet, and will be suitable for vessels of 80 feet to 100 feet 
beam. Concrete and timber piling are being largely used for 
foundation work. The berth is disposed obliquely to the line 
of river, and in sttch a way as to afford a good “launching 
run.” The tidal basin is to be 750 feet long by 270 feet wide 
at the mouth; it will have a depth of water equal to 29 feet 
at the lowest tides, and will thus conform to Admiralty stipu- 
lations regarding the necessity of keeping large vessels afloat 
while being fitted out. The company are also increasing their 
engine shops to about double the previous size. A new shop 
will be devoted entirely to erection work, while the machine 
shop will be extended to about double the original dimensions. 
New plant will be installed in these shops in the form of 
planing, turning, and other tools, to deal with engine work of 
the largest class, and special lathes will be provided for turn- 
ing the rotors and other parts of turbine engines. Most of the 
new tools are by Messrs. Thomas Shanks & Company. The 
steel constructional work of the new shops is by Messrs. A. & 
J. Main and Arrols’ Roof & Bridge Company, Glasgow. The 
contractors for dock construction, etc., are Messrs. Kinnear 
& Moodie, Ltd., Glasgow. 


THe Navat, MrercAntitE MARINE AND GENERAL ENGINEER- 
ING AND MACHINERY EXHIBITION, which was opened at Olym- 
pia, London, W., on Sept. I, and continues to the 26th, has 
proved a very great success. The exhibition reflects the 
strides that have been made in engineering science during the 
past three years, and many of the lastest inventions are on 
view for the first time. Visitors to the exhibition are arriving 
from all parts of the United Kingdom, from the Colonies 
and abroad. Among the exhibitors our representative no- 
ticed the following: 


© 


MatrHew Keenan & Company, Lrp., Tredegar Road, Bow, 
London, E., and 80 Great Wellington street, Glasgow, will 
have a very full exhibit at the Naval and General Engineering 
Exhibition, Olympia, of all the various methods and styles 
of covering boilers, steam, hot water, cold and refrigerating 
pipes, etc., also oils, packings and planished steel and other 
sheet metal work. Messrs. Keenan & Company report that 
they are now experiencing an enormously increasing demand 
for their various specialties; that they are busy getting out 
a new catalogue dealing with these which will shortly be ready 
for distribution. Messrs. Keenan & Company will have stand 
No. 241 at the above-mentioned exhibition. 


Messrs. ALLEN & StmMonpds, Ltp., of the Thames Side 
Engineering Works, Reading, Berks, show the several types 
of their “Allen” patent frictionless piston and piston valve 
packings, including Mr. Allen’s latest improvements, by full- 
sized working models, also models of his patent frictionless 
rod packings. Each of these specialties has been considerably 
improved within the last twelve months. Messrs. Allen & 
Simmonds also exhibit models of the improved Presto davit 
gear, of which they are the sole manufacturers. This is stated 
to be the most up-to-date davit gear for launching ships, life- 
boats, etc., and is very simple, strong, powerful and quick in 
action. The firm also show their new perfect “Allen” com- 
bustion furnace bar, etc., gear, and “Smith” patent exhaust 
steam water heater. This heater is certainly one of, if not 
the, simplest apparatus in use for feed heating from exhaust 
steam. Other specialties exhibited include their special cast 
iron mixtures, for valve and cylinder liners, valve packings, 
etc. The characteristics of these metals are that they are very 
tough and hard, with natural slippery surface. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive tnsertion the charge will be 1 cent (4% penny) per word. 
But no advertisement will be inserted for less than 76 cents (8 shillings). 
Replies can be sent to our care sf desired, and they will be forwarded 
without additional charge. 


Young man of 30, connected with the technical staff of 
various shipbuilding companies for the past ten years, desires 
to receive proposition to act as general agent or as Southern 
representative for marine specialties, or would consider any 
Atlantic Coast territory. Address H. B. H., care INTERNA- 
TIONAL MARINE ENGINEERING. 


Thoroughly Experienced Engineer (English), age 28, is 
open for engagement. Will go anywhere to secure a good 
position. Is thoroughly trained in all branches of marine and 
mechanical engineering, both practice and theory. Served 
apprenticeship of five years in one of the leading shipyards 
of Europe; has had over five years’ sea experience as engineer 
with one of the premier steamship companies of the world; 
has had charge of large numbers of men on both land and 
sea; can produce excellent papers and is well recommended; is 
smart, brainy and not afraid of work. Three years’ ex- 
perience with turbines.. Address Expert, care INTERNATIONAL 
MarinE ENGINEERING, 17 Battery Place, New York. 


H. W. Warp & Company, Lrp., machine tool makers, of 
Lionel street, Birmingham. The chief machines exhibited on 
their stand are their combination bar and chucking lathes, 
small wire feed capstan lathes, universal grinding machines, 
sensitive drilling machines, newly-designed all-gear milling 
machines. The whole of these are in operation, and form an 
interesting exhibit to all users of such tools. 


No EXHIBITION OF ENGINEERING APPLIANCES would be com- 
plete without a show of the oil cans and oil economizers 
manufactured by Messrs. Joseph Kaye & Sons, Ltd., of Leeds 
and Holborn, London. Messrs, Kaye & Sons make oil cans 
in all sizes and all shapes, as well as seamless torch lamps 
and bunker lamps. A special feature of their stand is the 
exhibit of Kaye’s improved economizers for preventing the 
waste of lubricating oils in works, factories and garages. 


Drop Forcincs.—Messrs. Thomas Smith & Sons, of Saltley, 
Ltd., of Birmingham, are showing drop forgings or stampings 
for engineers, shipbuilders, etc., in steel or iron. They also 
show engineers’ tools, particularly spanners and lathe carriers, 
hammers of every description (engineers’, fitters’. sledge, 
etc.), axes and tools for all purposes. In addition to drop 
forgings, the firm exhibit specimens of pressed steel work, 
which is a specialty of theirs. Having powerful presses, the 
firm are able to produce pressed or cut-out articles in steel 
up to 34 inch thick. 

A VERY INTERESTING EXHIBIT is that of Messrs. J. Dampney 
& Company, Ltd., of Cardiff. They include on their stand: 
“Apexior” compound, a new process for preventing incrusta- 
tion and corrosion in steam boilers, which is not a boiler fluid 
but a compound having a base of 08 percent carbon, applied 
direct to surfaces like paint. “Apexior” No. 3, which is a new 
compound for preventing the formation of rust and corrosion 
in all its forms on metal surfaces exposed to the weather or 
acid or alkaline influences, also for withstanding the effects 
of great heat on steel smokestacks, also for preventing pitting 
and corrosion on cast steel propeller blades, and for pre- 
venting galvanic action which takes place in the stern portions 
of steamers fitted with bronze propellers. Enameline anti- 
fouling compositions for ships’ bottoms, which has now been 
on the market for twenty years, and stocks of which are held 
at most ports in the world. “Miraculum” graphite paint, a 
most efficient preparation for coating structural iron and steel 
work, having as a basis a graphite containing 98 percent car- 
bon. Semper mollis, a preparation which never dries and 
which may be applied to metal or other structures under 
water, and which, owing to its non-oxidizing properties, forms 
an ideal preventative against corrosion, where its nature is 
not objectionable, such as confined places like cellular double 
bottoms of ships, the interior compartments of floating dry- 
docks, etc. The firm also include samples of their Perfect 
Paints, which are supplied ready mixed for use on board 
ships, and which contain a special varnish enabling them to 
be washed and scrubbed without injury to the surfaces, thus 
proving exceedingly economical. 
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MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. : 
39 Elmbank, Crescent. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
68 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 
First Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleve- 
land, Ohio. 3 : 
Second Vice-President--Wm. P. Tindall, 180 Twentieth St., Detroit, 
Mich 


ich. 
Third Vice-President—Charles N. Vosburgh, 6323 Patton St., New 
Orleans, La. ; : 
Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, Ill. 
Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. , 
Secretary—Wm. L. Bridges, 784%4 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


THE Story Freep Pump.—Messrs. Isaac Storey & Sons, Ltd., 
of the Empress Foundry, Cornbrook, Manchester, exhibit the 
“Storey” feed pumps, Edwards’ type air pump, suitable for 
surface and other condensers, and some of their standard 
gunmetal steam fittings. The “Storey” feed pump is quite 
new, and has only just recently been put upon the market. 
It has features of special interest in regard to the valve gear, 
and is a particularly interesting exhibit. 


DExINE Packinc.—The Dexine Patent Packing & Rubber 
Company, Ltd., Stratford, London, E., are amongst the ex- 
hibitors with their well-known packings and specialties. They 
show their extensively-used high-pressure steam jointings, as 
used by the Admiralty and the leading steamship companies, 
valves and washers, wheel and roller covering, insulating 
materials, etc. Dexine gage glass rings is*one of the special 
lines shown, and Dexine packing for steamer doors, also for 
oil-fuel tanks. 


A SERIES of pneumatic hose fittings has recently been 
brought to our notice by J. Cowens & Company, Newcastle-: 
on-Tyne, who have named them the Titan fittings. It is well 
known by users of compressed air that it is a difficult matter 
to prevent leakages in the system. Sometimes these leakages 
occur accidentally ;sometimes the air is put to improper uses, 
such as the clearing of holes and the cooling of tanks and 
holds in warm weather, notwithstanding the fact that orders 
shall have been given that the air shall not be so used. It is 
with the objects of minimizing as far as possible the accidental 
losses, and of practically preventing improper use, that the 
fittings which we propose to describe in the following article 
have been put upon the market. 
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and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacKing has many imitators, but 
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PRACTICAL 
MARINE 
ENGINEERING 


FOR MARINE ENGINEERS 
AND STUDENTS 


WITH 


Aids for Applicants for Marine Engineers’ Licenses 


By PROF. W. F. DURAND 


Second Edition 


This book is devoted exclusively to the practical 
side of Marine Engineering and is especially intended 
for operative engineers and students of the subject 
generally, and particularly for those who are prepar- 
ing for the examinations for Marine Engineers’ 
licenses for any and all grades. 

The work is divided into two main parts, of which 
the first treats of the subject of marine engineering 
proper, while the second consists of aids to the mathe- 
matical calculations which the marine engineer is 
commonly called on to make. 

PART I.—Covers the practical side of the subject. 

PART II.—Covers the general subject of calcu- 
lations for marine engineers, and furnishes assistance 
in mathematics to those who may require such aid. 

The book is illustrated with nearly four 
hundred diagrams and cuts made especially for 
the purpose, and showing constructively the most 
approved practice in the different branches of the 
subject. ‘The text is in such plain, simple English 
that any man with an ordinary education can easily 
understand it. 


PRICE, $5.00 - 20s. 
INTERNATIONAL MARINE ENGINEERING 


Whitehall Building, 17 Battery Place 
New York City 


Christopher Street, Finsbury Square 
London, E, C. 


TRADE PUBLICATIONS. 


AMERICA 


The Jenkins automatic liquid discharger, operated by 
steam or compressed air, absolutely automatic, is described in 
Catalogue E, issued by A. B. Sands & Son Company, 20 Vesey 
street, New York. It elevates from 2,000 to 4,000 gallons per 
hour of sewerage and liquid wastes from below the sewer or 
water level from 4 to 40 feet. Composition cylinder, with spe- 
cial inlet and outlet valves. Is especially adapted for yachts, 
ocean liners, steam vessels, buildings and any place where 
liquid is to be elevated from one level to another. Can furnish, 
complete, air compressor, tank and necessary fittings if de- 
sired, when same is to be used with air. Full particulars given 
upon application to the manufacturer. 


Monel metal is described by the Bayonne Casting Com- 
pany, Bayonne, N. J., in catalogues this company has pub- 
lished. The statement is made that this metal is non-corrosive 
and stronger than steel; that it is a natural alloy of nickel 
and copper, containing about 68 percent nickle. “Castings are 
furnished up to 20,000 pounds in weight in one piece. Deck 
fittings, propellers, struts, pump ends, cylinder linings, pump 
pistons, steering gear fittings, etc., etc. Two recent govern- 
ments tests show: tensile strength, 77,800-72,700; elastic limit, 
38,400-38,700; elongation, 46 percent, 33 percent; modulus of 
elasticity, 22,000,000. We are prepared to furnish from stock 
hot rolled round rods from % inch up to 3% inches in diam- 
eter, also squares and hexagonals. These are extensively used 
as pump rods, rudder posts, valve stems, stanchions, belaying 
pins, etc., etc. Two recent governments tests show: Tensile 
strength, 87,750-82,500; elastic limit, 52,250-55,750; elongation, 
44 percent, 41 percent; modulus of elasticity, 22,000,000. 
Monel metal retains 85 percent of its strength at 1,000 degrees 
F. temperature. Monel metal pump rods do not score or cut 
out the packing. We have on contract four 8,o00-pound. pro- 
pellers for the United States ship Florida, and also twelve 
15,000-pound propellers for the two 28,o00-ton Argentine Re- 
public battleships. We have supplied castings and rods to the 
United States, English, Italian and Japanese navies.” 


In a 96-page book, entitled High Efficiency of Centrifugal 
Pumps, the De Laval Steam Turbine Company, Trenton, N. J., 
has brought together some 75 charts, diagrams, photographs 
and a vast amount of engineering information relating to such 
subjects as ways and means for testing centrifugal pumps, 
charts of the results of such tests, the interpretation of these 
charts for the purposes of the engineers, etc. The book also 
discusses the relative importance of different features of pump 
design, as accessibility, the influence of impeller design upon 
the efficiency, the question as to the desirability of diffusion 
vanes, the methods of preventing leakage between the dis- 
charge and suction chambers, the use of suitable bushings, 
sleeves, etc., to prevent corrosion of important parts, the manu- 
facture of pumps to limit gages so that all parts are strictly 
interchangeable, the balancing of multi-stage pumps, and the 
design of bearings for high speeds. It then takes up the 
adaptation of centrifugal pumps for all methods of driving 
and classes of service. Characteristics are shown for many 
centrifugal pumps. In each of these curves the conditions for 
which the pump was designed are also indicated, to illustrate 
the accuracy with which characteristics can be predetermined 
by the designer. Some of the efficiencies shown are very 
good; for instance, 84 percent for a 16-inch pump. An illus- 
tration is also given of an undesirable form of characteristic, 
as shown by a great many centrifugal pumps. The pumps 
illustrated are adapted for delivering against heads varying 
from a few feet up to 1,600 feet, as for hydraulic pressure ser- 
vice, while the capacity varies from small boiler feeders up to 
pumps delivering 30,000 gallons per minute. The De Laval 
centrifugal pump herein described is said to differ from most 
pumps on the market in its ability to pump against high heads 
per stage (as much as 500 feet); in fact, that the highest 
efficiencies are obtained without the use of diffusion blades, in 
the use of a split casing, which permits moving parts to be in- 
spected or removed upon the breaking of one joint, without 
the disturbance of suction or discharge connections, etc. Val- 
uable suggestions are given for the drawing up of specifications 
and for testing pumps, to ascertain whether or not specifica- 
tions have been made. In this connection it is stated that the 
De Laval Steam Turbine Company guarantees beforehand the 
characteristics of the pumps built by it and subjects each pump 
to a thorough test at the works. The purchaser is invited to 
witness this test and a full report is supplied to him. This 
book will undoubtedly prove of interest to anyone having to 
do with pumping machinery in any way. 
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Every rope buyer should write the Plymouth Cordage 
Company, North Plymouth, Mass., mentioning this magazine, 
and ask to be put upon the free mailing list of the company’s 
series of bulletins entitled Plymouth Products. Plymouth rope 
has been made for eighty-five years, and the company states 
that high-grade manila hemp and Plymouth workmanship 
make it the rope most sought for by marine buyers. 


Engineers’ Taper, Wire & Thickness Gage 


Catalogue 18-L, published by the L. S. Starrett Company, 
Athol, Mass., should be in the hands of every marine engineer. 
Among the hundreds of tools and instruments of precision 
described and illustrated in this catalogue is a gage which is 
especially designed for the use of marine engineers, machinists 
and others desiring a set of gages in compact form. The taper 
gage shows the thickness in 64ths to 3-16th of an inch on one 
side, and on the reverse side is graduated as a rule 3 inches 
of its length, reading in 8ths and 16ths of an inch. The wire 
gage, English standard, shows on one side sizes numbered 
from 19 to 36, with two extra slots, one 1-16, the other % 
of an inch, and on the reverse side shows the decimal equiva- 
lents expressed in thousandths. This gage has also nine 
thickness of feeler gage leaves, approximately 4 inches long, of 
the following thicknesses: .002, .003, .004, .006, .008, .OI0, .012, 
0.15 and 1-16th of an inch, all folded within the case, which 
is 434 inches long, convenient to handle or to carry in the 
pocket. 


Two inclined elevators are shown in operation on the 
New York, New Haven & Hartford dock at Bridgeport, Conn., 
in a catalogue published by the Reno Inclined Elevator Com- 
pany, 553 West TUhirty-third street, New York. “This method 
of conveying trucks is entirely new, and the simplicity of the 
design and economy in first cost will appeal to the superin- 
tendents of docks, warehouses and other situations where 
loaded trucks are to be conveyed up and down an incline. It 


This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 

The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other % of an inch, and on 


consists of an endless steel chain supported by and sliding in the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 


a lubricated steel channel and kept in motion by sprocket ; 

. : Seige inches long, of the following thicknesses: .002, .003, .004, .006, .008 -010, 
wheels driven by an electric or steam motor. The chain is .012, .015 and 1-16th of an inch, all folded within the case, which is 4% 
provided with projections which engage the axle of the truck, inches long, convenient to handle or to carry in the pocket. 


leaving the wheels to rest the load. In tidewater docks, when 
the platform floats to level and the chain becomes unnecessary, 
one man can quickly lower the whole machine and fit the steel 
plate covering in the channel. When needed it can as quickly 
and simply be raised to position. It is readily controlled, 
started, stopped and reversed by a switch, and is perfectly safe 
for the workmen. Send for full description and economy 
figures.” 


High-pressure blowers are the subject of Catalogue 175 
published by the B. F. Sturtevant Company, Hyde Park, Mass. 
“The reputation and high standing earned by the Sturtevant 
fans and blowers during the last fifty odd years are sufficient 
guarantee of the stability and efficiency of this high-pressure 
blower. Furthermore, we not only know from a theoretical 
standpoint, but from practical use, that the Sturtevant high- 
pressure blower is not only very efficient, but will outwear 
other types of high-pressure blowers, because in the Sturtevant 
there is practically no driving power transmitted through the 
gears, as is shown in the detailed description found later in 
the catalogue. Another special point of superiority is that the 
Sturtevant high-pressure blower discharges air at a more con- 
stant pressure and with less pulsations than any other high- 
pressure blower made. A very important point for you as a 
purchaser to consider. when looking up a high-pressure blower 
is that we make all kinds of air-moving blowers, and conse- 
quently have no desire to sell you a high-pressure-type blower 
if a centrifugal fan is what you should have. We make disc 
and propeller fans to move large volumes of air against re- 
sistance less than 1 ounce per square inch, centrifugal fan 
blowers handling large volumes at moderate pressure, and the 
high-pressure blower herein described for handling air up to 5 
pounds per square inch. Where the pressure required is over 
5 pounds we do not generally recommend our apparatus. It is 
therefore readily seen that, from a standpoint of giving the 
best engineering advice and recommending the proper appa- 
ratus to best do your work, we are in a position to recommend 
what our fifty years of experience in mechanically moving air 
shows to be the best for you, without being under the slightest 
temptation to sell you a high-pressure blower when you should 
use a centrifugal fan, or a centrifugal fan when you should 
use a high-pressure blower. Many customers like to do busi- 
ness with us because we manufacture both the fan and the 
engine, motor or turbine to drive it, thus saving them dividing 
the responsibility for the different parts among different manu- 
facturers. Sturtevant electric motors, steam engines and 
turbines especially adapted for driving these blowers are illus- 
trated and described in detail in separate bulletins sent on 
request.” 5 


Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


The Powell PILOT 
Brass=-Mounted GateValve 


‘A Double Disk Iron body 
Gate Valve for medium 
pressures. The body is 
strong and compact with 
heavy lugs carrying stud 
bolts E. The stud holes, 
in lugs of bonnet cap A, 
being accurately drilled to 
template, permit the valve 
to be assembled any old 
way. No matter how you 
handle it after taking apart, 
it always fits. 


The Double _ Brass 
Disks, made adjustable by 
ball and socket back,.are 
hung in recesses to the collar 
on the lower end of the stem. 
Stem is cut to a true Acme 
thread, the best for wear. 


The Powell Pilot Gate 
Valve is also made all iron. 
For the control of cyanide 
solutions, acids, ammonia 
and other fluids that attack 
brass it has no equal. Send 
for special circular. 
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Engineers Recommend 


Dixon’s Flake Graphite 


Your fellow marine engi- 
neers know and recommend 
the use of Dixon’s Flake 
Graphite. Our booklet, 
“Graphite on Shipboard’ tells 
how. Write for free copy 75-C. 


JOSEPH DIXON GRUCIBLE CO. 


JERSEY CITY, N. J. 
REE TS] 


Back Numbers of Magazines 


Trade Papers and Newspapers supplied at moderate rates. 
Clippings of Special Subjects furnished promptly. Maga- 
zines of all kinds bought. Cut rate subscription price 
list furnished on request. A. W. CASTELLANOS, 

264 Armstrong Ave., Jersey City, N. J., U.S. A. 


Tackle blocks are the subject of a cloth-bound illustrated 
catalogue of 180 pages just issued by the Western Block Com- 
pany, Lockport, N. Y. This company makes a great variety of 
blocks especially suitable for marine use, and we understand 
that a copy of this catalogue will be sent free to each of our 
readers who mentions this magazine. Every kind of block 
mags is listed in the index, from “anvil steel blocks” to “yacht 

ocks.” 


_ “What the Motorist Should Know” is the title of a booklet 
issued by the Vacuum Oil Company, Rochester, N. Y. This 
booklet is devoted to describing the lubricating products of 
the Vacuum Oil Company, especially as applicable to aero- 
planes and automobiles. There are many interesting illustra- 
tions in this book, showing, among others, the Zeppelin air- 
ship over Berlin, Curtis in his aeroplane during his flight 
from Albany to New York, Latham crossing the English 
Channel, and many others. 


A free instruction book, telling how to make many per- 
manent repairs to boilers, engines, tanks, piping, castings, etc., 
will be sent to any engineer mentioning this magazine by the 
Smooth-On Manufacturing Company, Jersey City, N. J. 

The twelfth edition of Travers’ Marine Directory for 1910 
has just been issued by J. L. Travers, Duluth, Minn. This is 
a vest-pocket-sized booklet of 100 pages, and is said to contain 
the name of every ship on the Great Lakes, the name and ad- 
dress of the owner and the name of the captain and chief 
engineer. 

Gasoline motors for commercial service, built in sizes from 
12 to 2,000 horsepower, are described in a catalogue issued by 
the Standard Motor Construction Company, 180 Whiton 
street, Jersey City, N. J. Many “Standard” motors are now in 
use in coastwise schooners, fishing schooners, towboats, oyster 
dredges and in freight and passenger service. 

Marine packing is described in a catalogue published by 
Greene, Tweed & Company, 109 Duane street, New York. A 
free working sample will be sent to any of our readers who 
will mention this magazine. Regarding the packing, the cata- 
logue makes a statement that “if a packing does not possess 
tensile strength you cannot expect it to withstand the destroy- 
ing tendency of high-pressure steam. Test the tensile strength 
of a single strand of Palmetto packing, and then multiply that 
by the great number of strands that are braided together. In 
the factory we test each strand in a sensitive machine to insure 
uniformity of tensile strength, but-your hands will give you 
some idea of its great strength. There is no guesswork about 
Palmetto, that is why it is so uniform in its quality and lasts so 
long. If you are not using it you ought to send for a free 
working sample at once.” 

The use of the triplex chain block in the lifting of loads is 
the subject of a booklet published by the Yale & Towne Manu- 
facturing Company, 9 Murray street, New York. A free copy 
of this booklet will be sent to anyone mentioning this maga- 
zine. ““The lifting of loads is a universal need—a vital factor 
in every man’s business. The triplex block is the simplest, 
safest, most efficient and most economical load lifter in the 
world. It lifts loads under all conditions, in all places, from 
a palace to a sawmill, a garage to a warship. When one man 
pulls on the hand chain of the triplex block he can lift any 
load from 200 pounds to 20 tons—two men can lift 4o tons. 
The load is always automatically held at any point during the 
lift. You can go away and let it hang ten seconds or a year. 
It will not come down until you are ready. Then you lower it 
by pulling lightly on the reverse side of the hand chain. The 
triplex block has the strongest, simplest, smoothest-running, 
wear-resisting system of gears ever devised to multiply lifting 


power. It so multiplies the strength of one man as to make 


him master of every lifting problem. Many loads must also be 
transported—moved horizontally. The triplex block not only 
lifts its load easily, and holds it suspended safely, but when 
hung from a trolley running on an overhead track the load may 
be moved easily wherever the overhead track goes. One man 
can push the load as easily as he lifts it. In foundries, ma- 
chine shops, factories, sawmills, mines, quarries, warehouses, 
in power houses and boiler rooms, on railways, ships and 
docks, thousands of triplex blocks are daily lifting and trans- 
porting thousands of tons, at a saving in labor which fre- 
quently repays the whole cost of installation in six months. 
Everyone who has lifting and transporting to do should write 
for the book about triplex blocks. A postal brings it.” 


Every Adult Requires 2,000 Cubic Feet of Pure Air Every Hour 
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Heavy-duty slow speed motors, designed expressly for use 
in fishing, towing and passenger boats, are described and illus- 
trated in a catalogue published by the Truscott Boat Manu- 
facturing Company, Box 600, St. Joseph, Mich. 

“A Perfect Log” is described in a catalogue published by 
the Schuette Recording Compass Company, Manitowoc, Wis. 
The catalogue states that this compass will keep an accurate 
automatic record of how your ship is steering; that it will 
show what course you are steering and the exact time when 
the course was changed. 

“The Book of Hoists,” published by the Yale & Towne 
Manufacturing Company, 9 Murray street, New York, shows 
many of the advantages of a triplex block on board ship. “For 
taking off a cylinder head and putting it back, in close quarters, 
there’s nothing like a triplex block. Hung from a rod or trol- 
ley, as shown in the picture, you have only to lift it clear of 
the bolts and push it to one side. When your job is done, you 
slide it back, lower it into place and bolt it down. And it is 


just as handy for motors, dynamos, pumps or any odd jobs. 


Nothing else takes its place on board ship. It is the best hand 
hoist made. You may have one to try by just asking us or 
your nearest dealer. Chain blocks: Four styles, differential, 
duplex, triplex, electric. Forty-two sizes, one-eighth of a ton 
to 40 tons. Three hundred active stocks ready for instant call 
all over the United States.” 


TRADE PUBLICATIONS 


GREAT BRITAIN 


The progressive firm of The Appleby Crane & Transporter 
Company have a new general catalogue which is printed in 
Spanish, and has been prepared for the South American 
market and the Spanish-speaking countries. Cranes of all de- 
scriptions are illustrated and described. The prices are given 
in both pounds and francs. The city address of the firm is 58 
Victoria street, London, S. W. 


The Eastern Press, Ltd., 3 Chancery Lane, London, E. C.,, 
has published an excellent Who’s Who in British Engineering 
and Kindred Industries at 10/6. The new list is intended to 
amplify the information given in an ordinary trade directory, 
the object being to give in a concise form all the British firms 
associated with engineering together with a list of their prin- 
cipal productions. There is also included a useful classified 
list of manufactures, enabling instant reference to the firms 
who specialize in any particular goods. The book is in its 
first edition, and there is no doubt that omissions, which are 
inherent in a work of this sort, will be put right in the future. 


One of the latest additions to Nash’s Standard Library is 
Admiral Sir William Kennedy's Hurrah for the Life of a 
Sailor! Sir William’s entertaining and interesting book is 
fairly well known, but this two-shilling edition, which, by the 
way, is particularly well got up, will bring it within the reach 
of a still wider circle of readers. Sir William opens with an 
interesting chapter of seven pages on the navy as it was fifty 
years ago. We then follow him through his eventful naval 
career, which began with the Crimean and then the China 
campaign of 1856-59. Sir William has seen life in all climes, 
and on all seas except the Arctic, and this work, which traces 
the changes in the navy during the last half century, is full of 
incident, and constitutes a particularly readable volume for 
“after hours.” 
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J. & E. HALL Ltd. 


SAIS THE BEST 

NON- AND MOST 
CONDUCTING ECONOMICAL 
COVERING IN 

EXISTENCE. 


| 
KEENAN’S 
COMPOSITION =“ 


ANY OTHER MAKE & GIVE BETTER RESULTS. 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & GO. 


LTD. 
Makers of all kinds of Coverings, 


TREDEGAR ROAD, BOW, LONDON, E. 


=, ANDi——| 


80, GREAT WELLINGTON ST., GLASGOW. 


S So 
Pacific Steam Navigation Co.’s SS. ‘‘Orcoma.”’ 
Boilers, Cylinders and all Pipes covered by Matthew Keenan & (o., litd. 


THE PROFESSOR ON SHIPBOARD 


OTHING has ever been published which contains so nuch every- 
N day information which every engineer ought to know as this 
book. In addition to the practical information it contains, it is 
a most readable story of life at sea. There are twelve chapters, 
as follows: I, In the Fireroom; II, Hardships of Firemen; III, Night 
Watch in a Gale; IV, Interview with Barney, the Oiler; V, Some 
Points on Lubrication; VI, Why Engines are Non-Efficient; VII, Salt 
Water and Boiler Scale; VIII, Cleaning Boilers in a Tropical Port; 
IX, How to Use Indicators; X, Simple Explanation of the Indicator; 
XI, Overhauling the Machinery; XII, Painting the Pipe System, 100 
pages. By C, A, McAllister. Price $1.00 (4/=), 


For Sale by 


y INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, 
Christopher St., Finsbury Square, London, E. C. 


10, St. Swithin’s Lane, London, E.C., and Dartford lronworks, Kent, England, 


(CO2) 


REFRIGERATING MACHINERY 


REPEAT INSTALLATIONS SUPPLIED TO 
BRITISH ADMIRALTY 132 JAPANESE ADMIRALTY 46 ITALIAN ADMIRALTY 21 
HAMBURG AMERICAN LINE 63 P. & O. STEAM NAV. Co. 36 TYSER LINE 16 
UNION GCASTLE MAIL S.S. Co. 57 WHITE STAR LINE 33 HOULDER LINE, Ltd. 13 
ELDER DEMPSTER & Co. 53 CHARGEURS REUNIS 26 ELDERS & FYFFES, Ltd. 13 
ROYAL MAIL S. P. Co. 48 NIPPON YUSEN KAISHA 22 CANADIAN PACIFIC Ry. 12 
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Eveleigh Nash, of 26 King street, Covent Garden, London, 
has favored us with an excellent collection of humorous stories 
written by Morley Roberts. They are well up to the standard 
of this well-known short story writer, and make lively reading 
for an off moment. The seven stories are full of variety, and 
the whole book is a good two shillings’ worth. 


Clark, Chapman & Company, Ltd., Queen Anne’s Cham- 
bers, Broadway, Westminster, S. W., have published a pam- 
phlet descriptive of the Clark, Chapman watertube boiler. It 
is a well produced little publication, setting out the special fea- 
tures of these boilers. Dimensions, code words and other in- 
formation of interest to buyers are included. 


The India Rubber, Gutta Percha & Telegraph Works 
Company, Ltd., of Silvertown, London, E., have issued a very 
well got-up catalogue dealing with india rubber tiling. The 
many colored illustrations which it contains are splendidly pro- 
duced, and the paper used is very fine indeed. The india 
rubber tiling or paving dealt with in the catalogue is specially 
suitable for use aboard ships and yachts. This form of flooring 
is supplied in separate tiles, fitting quite closely together in a 
good variety of colors, which permits of an almost unlimited 
range of designs according to taste. 


Lubrication Without Oil or Grease.—The “Cromil” Engi- 
neering Company, Northern Assurance building, Newcastle- 
on-Tyne, states that the list of firms “to whom we have sup- 
plied appliances for lubrication without use of oil or grease 
has extended rapidly, and we shall be glad to forward on re- 
quest illustrated pamphlet showing the system actually applied 
to engines, turbines, pumps, etc.. We are advised that apart 
from other economy and advantages the saving in piston rings 
and cylinder liners quickly justifies the merely nominal outlay 
of 6 guineas, which sum covers the cost of license to use the 
system, the patent lubricator, measuring flask, and 1,000 
charges of the special Acheson graphite (over 99 percent 
purity), which ought to last for several months. We suggest 
that you arrange for a practical trial straightway. You may 
return the goods if not satisfied, or pay our account, one 
month after delivery. Equal success is attending the use of 
Aquadag (Deflocculated Acheson Graphite suspended in 
water), which may be fed through most ordinary lubricators 
already fitted, and which, moreover, is proved to be a superior 
screwing mixture.” 


International Marine Engineering 


BUSINESS NOTES 


AMERICA 


THE FIRM oF Aucustin NormANp, Havre, France, writes 
INTERNATIONAL MARINE ENGINEERING that it has received an 
order from the French Minister of Marine to build a mine 
planter to be named Le Pluton. ~ 


WeLIN QuapRANT Davits.—The Welin Davit and Lane & 
De Groot Company, Con., 305 Vernon avenue, Long Island 
City, N. Y., has recently received an order for sixteen sets of 
davits for the two ships building at the New York Shipbuild- 
ing Company’s yard for the Merchant & Miners’ Transporta- 
tion Company. Regarding the Welin boat and launch depart- 
ment, the company states that it has increased its sales 50 per- 
cent over last year, and that during the spring season of 1910 
they sold 10,000 life preservers, manufactured and delivered 
180 lifeboats, 20 rafts and 18 steel and wooden launches, be- 
sides several bronze boats and many repair jobs which kept 
their repair men continually busy. Among other work, the 
company has just completed and delivered a 28-foot launch 
to the Coast and Geodetic Survey, and 6 power boats to the 
Lighthouse Service. 


A FREE SAMPLE OF ASBESTOS-SPONGE felted covering will be 
sent on application to any of our readers by the H. W. Johns- 
Manville Company, 100 William street, New York. “The tem- 
pearture of high-pressure pipes soon dries out molded and 
ordinary pipe coverings. Then expansion and contraction of 
the pipe and vibration reduce the carbonate of lime (chalk) 
and other like materials with which these coverings are filled 
to a powder. This powder settles at the bottom of the canvas 
covering, leaving the top insufficiently covered, and gradually 
sifts through the canvas. Thus what little insulating properties 
they originally had are quickly lost. J-M Asbesto-Sponge 
Felted Pipe Covering retains its high insulating properties in- 
definitely. Pipes covered with it can even be walked upon 
without injury. This is because it is made of layers of fine 
paper, composed of pure long-fibered asbestos and a small 
quantity of granulated sponge. It has been found in perfect 
condition after more than fifteen years’ service on underground 
pipes. Can be taken off pipes and replaced without injury. 
This is an important feature around manufacturing plants 
where changes are constantly occurring.” 


COBBS HIGH PRESSURE SPIRAL PISTON 


And VALVE STEM PACKING 


IT HAS STOOD THE 

TEST OF YEARS 

AND NOT FOUND 
WANTING 


Because it is the only one constructed on correct principles. 
core is made ofaspecial oil and heat resisting compound covered with 
duck, the outer covering being fine asbestos. It will not score the rod 


WHY? 


IT IS THE MOST 

ECONOMICAL AND 

GREATEST LABOR 
SAVER 


The rubber 


or blow out under the highest pressure. 


NEW YORK BELTING AND PACHING CoO. 


91 and 93 Chambers Street, NEW YORK 
LONDON, E.C., ENGLAND, 11 Southampton Row 


CHICAGO, ILL., 150 Lake Street 

ST.LOUIS, MO., 218-220 Cuestnut STREET 
PHILADELPHIA, PA., 118-120 NortH 8TH STREET 
SAN FRANCISCO, CAL., 129-131 First St. OAKLAND 


BOSTON, MASS., 232 Summer STREET 
PITTSBURGH, PA., 913-915 Liserty Avenue 
PORTLAND, ORE., 40 First StREET 
SPOKANE, WASH., 163 S. Lincotn STREET) 
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RemovaL Norice.—The Welin Davit and Lane & De Groot 
Company, Con., has moved its main office to the company’s 
works at 305 to 315 Vernon avenue, Long Island City, N. Y. 


Tue L, S. Srarrerr Company, Athol, Mass., announces that 
its Chicago store is now permanently located in new and larger 
quarters at 17 North Jefferson street, The company cordially 
invites its friends to call and inspect its complete line of fine 
mechanical tools and its improved facilities for favoring trade 
with prompt and efficient service. 


THE ATTENTION OF SUBMARINE ENGINEERS, shipping men, 
dredging contractors and masters who may be looking for a 
business is called by the Lake Submarine Company, Bridge- 
port, Conn., to the great money-making opportunities which 
exist in modern submarine engineering—recovering wrecks and 
sunken cargoes, removing rocks, dredging improvements, sub- 
marine tunnel construction, improving waterways, shell, pearl 
and sponge fisheries, etc. This company states that all classes 
of engineering work can be done under water with great 
rapidity, and without the danger incident to old-time methods, 
by the specially designed machinery it makes. 


TESTS OF SPELLERIZED STEEL BOILER TUBES are described by 
the National Tube Company, Frick building, Pittsburg. “The 
Spellerized steel boiler tube is subjected to many rigid tests 
before shipment. In previous announcements we have de- 
scribed the crop end test, the inspection test (interior and ex- 
terior), and the hydraulic test. We now describe the flange 
test. Samples from five (5) out of every one hundred (100) 
tubes are taken, these samples being approximately one inch 
(1 inch) long. With a tapered pin these are expanded, and 
then with the aid of a steam hammer are flattened, and where 
the diameter was originally about 2 inches O. D. the tube is 
flanged out to a diameter of approximately 3 inches O. D. 
This test is frequently extended, and not only one side, but 
both sides of the tube are flanged out, and then flattened back 
against themsélves, thus clearly showing the excellent charac- 
ter of the material. If the material were not of the very best 
it would show fractures under this punishment. (This flanging 
is done while the tube is cold.) In case of failure the entire 
lot is under suspicion, and each tube must pass an individual 
flange test, and those that fail are consigned to the scrap pile.” 
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BUSINESS NOTES 


GREAT BRITAIN 


New PartERNMAKING SHops.—David Brown & Sons, Ltd., 
of Huddersfield, are transferring their East Parade Pattern 
Works to Lockwood, where new shops, covering an area of 
14,000 square feet, are being erected alongside their foundry 
and gear works. These new premises will be replete with all 
the latest woodworking machinery, extensive stores, drying 
sheds, stoves and timber yard. We learn they are very busy 
on all classes of work, from motor patterns to large marine 
turbines. 

AMONG THE ADVANTAGES of C. C. metallic mirrors for 
searchlights, which are made by the Reflector Syndicate, Ltd., 
82 Victoria street, Westminster, London, S. W., are that they 
are not factured by concussion, and that even when they are 
penetrated by bullets the area of distortion is very small; that 
the light reflected from these mirrors is more penetrating in 
fog and at night; that the combination mirrors of gold and 
silver bands retain the dazzling effect required for military 
purposes; that the object on which the light is thrown stands 
out in greater relief; that the intenssity of light is so great 
that it is impossible to aim accurately at the projector; that 
these mirrors are lighter than glass mirrors and more dur- 
able, besides reflecting a larger quantity of light. 

“THE WELL-KNOWN HowbEN PATENT SysTEM of forced draft, 
which has been in use by many of the leading steamship com- 
panies of the world for a long period of years, has for some 
reason or other not been adopted to any extent in dredgers. 
The reasons for this somewhat curious state of affairs are not 
apparent on the surface, for, as a matter of fact, the unique 
advantages which the Howden system confers in the way of 
great economy of fuel and increased steaming power of the 
boilers would be even more marked in the case of this type of 
vessel where the load is fluctuating and where specially heavy 
demands for steam are occasionally required. The magnificent 
results in economy and efficiency obtained in the two Bombay 
dredgers Kalu and Jinga, in which Howden’s forced draft was 
fitted to the boilers, have, however, proved to the world that 
that system is the best method of combustion for dredger 
boilers as well as for the boilers of ocean-going vessels of all 
other types.” 


Sturtevant Turbo Multivane 
Forced Draft Blower 


MADE UP OF A STURTEVANT MULTI- 
VANE FAN DIRECT CONNECTED TO A 


This is an ideal forced draft set for marine work. 
compact, simple, durable, and of large capacity. 


STURTEVANT TURBINE. 


It is 
It is easy to 


install and requires hardly any attention. 
With a steam turbine there is no oil in the exhaust steam. 
W would be glad to give you more information about it. 


B. F. STURTEVANT CO, 


BOSTON NEW YORK PHILADELPHIA 


Hyde Park, Mass. 


CHICAGO CINCINNATI LONDON 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters; Rotary Blowers and Exhausters; 


Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines ; Etc. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (14 penny) ber word. 
But no advertisement will be inserted for less than 75 cents (8 shillings). 
Replies can be sent to our care if desired, and they will be forwarded 
without additional charge. 


Young man of 30, connected with the technical staff of 
various shipbuilding companies for the past ten years, desires 
to receive proposition to act as general agent or as Southern 
representative for marine specialties, or would consider any 
Atlantic Coast territory. Address H. B. H., care INTERNA- 
TIONAL MARINE ENGINEERING. 


Thoroughly Experienced Engineer (English), age 28, is 
open for engagement. Will go anywhere to secure a good 
position. Is thoroughly trained in all branches of marine and 
mechanical engineering, both practice and theory. Served 
apprenticeship of five years in one of the leading shipyards 
of Europe; has had over five years’ sea experience as engineer 
with one of the premier steamship companies of the world; 
has had charge of large numbers of men on both land and 
sea; can produce excellent papers and is well recommended; is 
smart, brainy and not afraid of work. Three years’ ex- 
perience with turbines. Address Expert, care INTERNATIONAL 
Marine ENGINEERING, 17 Battery Place, New York. 


Yarrow & Company, Glasgow, have in hand two destroyers 
for the British government of a special type. They are build- 
ing in Holland two destroyers, 230 feet long by 21 feet 6 inches 
beam, for the Dutch government. They also have in hand one 
destroyer for the Portuguese government, the hull of which is 
being built in Lisbon and the machinery and boilers supplied 
from Messrs’ Yarrow’s works at Glasgow. They are also 
building two fast gunboats, propelled by internal-combustion 
engines, for the Governor-General of Bagdad. 


EXHIBITS AT THE NAVAL MERCANTILE 
MARINE AND GENERAL ENGINEER- 
ING AND MACHINERY 
EXHIBITION 


Bazscock & Witcox, Lrp., Oriel House, Farringdon street, 
London, E. C., showed one of their portable boilers for the 
supply of steam to exhibitors for running their machinery. 
The company also took space for exhibiting models of boilers, 
samples of the wrought steel steam piping which their com- 
pany manufacture, and a model of the Lassen & Hjort water 
softener. 


CrarK, CHapman & Co., Lrp., Victoria Works, Gateshead, 
showed a number of photographs of the various productions of 
the company, including ships’ deck machinery, windlasses, 
winches, capstans, etc., driven both by steam and electricity ; 
electrical machinery of all descriptions, including hauling 
gears, searchlight projectors, etc., also watertube boilers, steam 
pumps, etc. 


ComBINATION Mrtratric Company, Ltp., Gateshead-on-Tyne. 
A number of new and interesting marine specialties, together 
with the. well-known combination metallic packing, Moller 
and C. M. P. automatic drain valves for steam whistles, syren, 
etc.; mechanical force sight feed lubricators, and the new form 
of C. M. P. metal jointing rings and metal sheeting with 
sample rings. 


Royres, Lrp., Irlam, near Manchester, exhibited Row’s 
patent calorifiers, feed-water heaters, steam kettles, gas kettles’ 
evaporators for marine requirements, instantaneous water 
heaters and fresh water condensers for bath and lavatories, 
live-steam type feed-water heaters for marine requirements 
and air heaters; also Royle’s patent svphonia steam traps, eun- 
metal valves and fittings, flanged couplers for copper pipes, 
etc. 


Perkin & Compan, machine tool makers, Lord Street 
Works, Leeds. Machine tools of various kinds, such as lathes, 
slotting machines, disc grinders, drill grinders, emery ma- 
chines, etc. 


MANY OTHER EXHIBITS were described in our September 
number. 


MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 39th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
-MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
39 Elmbank, Crescent. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
68 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 
First Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleve- 
land, Ohio. 
Second HES AEE When P. Tindall, 180 Twentieth St., Detroit, 


ich. 
Third Vice-President—Charles N. Vosburgh, 6823 Patton St., New 


Orleans, La. 
Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, Il. 


Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 7841%4 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


The Shipbuilder’s 
Hand Book 


A DIGEST OF THE SEVERAL SHIP 
CLASSIFICATION SOCIETY RULES 


Price, formerly, $3.00—12s. 6d. 
Remaining copies will be sold for $1.00—4s. 6d. 


These rules, as published by the several Societies, are very 
elaborate, and it requires several volumes to look up any one sub- 
ject. In order to have them in conyenient form so that any sub- 
ject may be looked up with the least waste of time, there has been 
published a complete digest of said Societies’ Rules in book form. 

The pages are about 8x11 inches, and the book is bound with 
flexible cloth cover, so that it can be folded up and put into the 
pocket. 


International Marine Engineering 


17 Battery Place, New York City 
31 Christopher Street, Finsbury Square, London, E. C. 


13 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


International Marine Engineering OcrozrR, 1910. 


[eee | 
RAINBOW PACHING 


CAN’T 
BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT . ECONOMICAL 
Will hold the RELIABLE 


highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


‘You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Walve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Prianufacturing Co. 


16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :—Carr Bros., Ltd., 11 Queen Victoria Street, London, E. C. 


Detroit, Mich —16-24 Woodward Ave. Indianapolis, Ind.—38-42 South Capitol Ave. Tacoma, Wash.—1316-1318 A Street. 
Chicago, Ill.—202-210 South Water St Omaha, Neb.—1218 Farnam St. Portland, Ore.—27-28 North Front St. 
Pittsburg, Pa.—425-427 First Ave. Denver, Col.—1556 Wazee St. Vancouver, B. C—Carral & Alexander Sts. 
San Francisco, Cal—416—422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. FOREIGN DEPOTS . 
New Orleans, La.—Cor. Common & ‘Tchoup Waco, Texas—709-711 Austin Ave. Sole European Depot—Anglo-American Rub- 
itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. ber. Co.. Ltd., 58 Holborn Viaduct Lon- 
Atlanta, Ga.—7-9 South Broad St. Boston, Mass.—110 Federal St. _ don, E. C. : 
Houston, Tex.—113¢Main St. Buffalo, N. Y.—379 Washington St. Paris, France—76 Ave. de la Republique. __ 
Kansas City, Mo.—1221-1223 Union Ave. Rochester, N. Y.—24YExchange St. Johannesburg, South Africa—2427,| Mercantile 
Seattle, Wash.—212-216 Jackson St. Los Angeles, Cal.—115 South Los Angeles Si Building. ; 
Philadelphia, Pa.—245-247 Master St. Baltimore, Md.—37 Hopkins Place. Copenhagen, Den.—Frederiksholms, Kanal 6, 
Louisville, Ky.—111-121 West Main St Spokane, Wash.—1016-1018 Railroad Ave Sydney, Australia—270 George St. 
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OULZER DIESEL ENGINES 


Most economical Internal Combustion Engines, 
Burning cheap Liquid Fuel with high flash point. 


Reversible Two Stroke Marine Engine 


(Engine itself reversible) 


SULZER BROS. 


WINTERTHU R, Switzerland. 


PRACTIGNL (UARINE ENGIMEERING 


FOR 

MARINE ENGINEERS AND STUDENTS 
WITH 

Aids for Applicants for Marine Engineers’ 


By PROF. W, F. DURAND 


SECOND EDITION, PRICE $5.00 (21/-) 


THIS BOOK is devoted exclusively to the practical side of 
Marine Engineering and is especially intended for operative 
engineers and students of the subject generally, and partic- 
ularly for those who are preparing for the examinations for 
Marine Engineers’ licenses for any and all grades. 

The work is divided into two main parts, of which the first 
treats of the subject of marine engineering proper, while the 
second consists of aids to the mathematical calculations which 
the marine engineer is commonly called on to make. 

PART TI,--Covers the practical side of the subject. 

PART J/,—Covers the general subject of calculations for 
marine engineers, and furnishes assistance in mathematics to 
those who may require such aid. \ 

The book is illustrated with nearly four hundred diagrams 
and cuts made specially for the purpose, and showing con- 
structively the most approved practice in the different branches 
of the subject. The text is in such plain, simple English that 
any man with an ordinary education can easily understand it. 


Licenses 


FOR SALE BY 


INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York, U. S. A. 


Christopher 
Finsbury Square, E. 


Street 


C., London 


TRADE PUBLICATIONS. 
AMERICA 


A flare light for stevedore’s use and for light work on dock 
piers, dredges, etc., is the Willson flare light, made by the 
United States Marine Signal Company, 170 Broadway, New 
York. This light, the manufacturer states, will not smoke, 
sputter, flicker or smell, and the flame cannot be extinguished 
by the wind. “This light is an acetylene gas light, giving 8,o00 
candle-power, and, upon one charge of 18 pounds of carbide, 
will operate for over twelve hours at a net cost of 5 cents 
per hour. Our light is simple, economical and absolutely safe. 
The total weight when charged is less than 200 pounds. Wealso 
supply an extension outfit and flexible air tool hose by which 
the light can be carried any distance to where it is to be used, 
or put any place where it is impossible to locate the generator.” 
A copy of this company’s catalogue will be sent to any of our 
readers upon application. 

Belting, hose and packing are described in handsomely 
printed and illustrated circulars issued by the Peerless Rubber 
Manufacturing Company, 16 Warren street, New York. Re- 
garding this company’s “Rainbow” packing the circulars state: 


‘“Tt packs any kind of steam, air or hot-water joint; it is a 
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non-conductor, and lasts longer than any other packing in use. 
‘Rainbow’ is the most durable, effective and economical pack- 
ing made, and the users of steam have long felt the need of an 
article that could be adapted to all the uses that packing is put 
to. Joints can be made and broken in one-eighth the time 
consumed with packings that harden, as a tool is not required 
to break or face off joint. ‘Rainbow’ will make a tight joint, 
however rough the surface may be to which it is applied. It 
is not affected by oils, ammonia, liquors, steam, heat or alkalies. 
Unlike plumbago and other sheet packing, it will not harden or 
crack.” 

A free copy of a book on high-efficiency centrifugal pumps 
will be sent to any of our readers who will mention INTERNA- 
TIONAL MARINE ENGINEERING by the De Laval Steam Turbine 
Company, Trenton, N. J. This is the company’s Publication 
No. 46, and consists of 96 pages. It discusses the tests of 
centrifugal pumps, the preparation of characteristic curves 
and the interpretation of such curves for the purposes of the 
engineer. It tells how to select a pump to meet the conditions 
of a given service, and how to draw up specifications so as 
to insure that you will get the pump you want. The book also 
takes up the various details of design, giving the reasons why 
one construction is preferred to another, and the statement is 
made that the split-casing pump, in which all parts and pas- 
sages are at once accessible upon breaking one joint, is 
superior to the old-style side-plate pump, and that the small 
pump impeller is superior in efficiency and durability to the 
large pump impeller. The statement is also made that in actual 
practice diffusion vanes are a hindrance rather than a help to 
efficiency. 

The “Providence” automatic steam towing machine 
(Shaw & Spiegle patents) is described in circulars published 
by the American Ship Windlass Company, Providence, R. I. 
This towing machine is equipped with patent automatic guide 
rollers and independent warping ends. “It tows with a steel 
wire hawser which is carried on a drum geared to the engine. 
Under an increased strain the line pays out by overhauling the 
engine. This opens the automatic valye and admits more 
steam to balance the increased strain. A decreased strain 
allows the engine to haul in the line until the automatic valve 
again balances the steam pressure to suit the pull on the line. 
The tow line thus pulls against an automatic steam cushion 
which prevents its parting, no matter how sudden the shock. 
The machine also serves the purpose of a steam winch or 
hawser puller. It has reverse and throttle valves independent 
of the automatic towing valve, so that the line can be instantly 
reeled in or paid out, as desired. The drum stows all the line 
needed for towing, so that the deck is always clear. The 
patent automatic guide rolls move back and forth across the 
drum as required to lay the line evenly. It makes no difference 
how the line comes to the machine, it cannot pile up against 
the side flanges or damage itself in any way. These rolls are 
as strong as the machine itself, and dispense with the necessity 
of after towing bitts on a tug. The warping ends are keyed to 
an auxiliary shaft, which can be operated independently from 
the towing drum, by means of a clutch upon the crankshaft; 
this additional feature has all the advantages of a powerful 
steam gypsy without additional deck space. This towing 
machine is particularly adapted for use on tugs engaged in 
logging operations aswell as other river tugs, as it does away 
with the tow line on the deck, storing the same all on. the drum, 
The line can be paid out and shortened instantly by one man. 
It saves about 85 percent of the cost of manila hawsers.” 
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Pneumatic and hydraulic riveters are described in bulletins 
published by the Hanna Engineering Works, 2905 Elston ave- 
nue, Chicago, Ili. “Hanna meters drive absolutely tight rivets 
with every stroke, because maximum pressure is reached at 
one-half piston travel and uniformly maintained throughout 
balance of stroke. No adjustment necessary for ordinary 
variations. You cannot obtain tight rivets without a known 
pressure. We give it to you. Obviates entirely the necessity 
of cutting out and redriving loose rivets. Reduces the cost of 
pneumatic hammer riveting fully one-half. A practical sub- 
stitute for the hydraultc outfit at materially reduced initial cost. 
Hydraulic results guaranteed, due to the Hanna motion. It 
is distinct. Don’t confuse it with any other. There is nothing 
else like it. Every riveter carries with it the guarantee of 
Hanna results. Any rivet user can tell you what that means. 
In asking for prices, etc., give reach, gay, size or rivets and 
class of work.” 


Engineers’ Taper, Wire & Thickness Gage 


“The Cheapest and Safest Marine Power in the World” 
is the title or a catalogue published by the Marine Producer 
Gas Power Company, 2 Rector street, New York City. “To 
those who have not used our producer we will say that after 
over twenty years’ experience of our engineers in the making 
of producer-gas plants and gas engines to the extent of over 
one hundred thousand of horsepower which are in successful 
Operation, we have given our entire attention to the marine 
department for the last three years, and have perfected a suc- 
cessful and commercial gas producer which is simplicity itself 
and can be operated by any one with average intelligence. The 
weight and space necessary are very much less than that occu- 
pied by a steam plant. The weight of coal compared to gaso- 
line for the same given number of hours run is but slightly 
more. The storage space will consequently be small, and in 
moderate-size plants, ranging from 25 to 200 horsepower, the 
coal can be cleanly and conveniently carried in bags and 
stowed in convenient places on the boat. Our suction pro- 
ducers, as herein described, use either anthracite pea coal, 


ATHOL, 
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This gage is especially designed for the use of marine engineers, ma- 
chinists and others desiring a set of gages in compact form. 

_ The taper gage shows the thickness in 64ths to 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
length, reading in 8ths and 16ths of an inch. 

The wire gage, English Standard, shows on one side sizes numbered from 
19 to 36, with two extra slots, one 1-16, the other % of an inch, and on 
the reverse side shows the decimal equivalents expressed in thousandths. 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008, .010, 


charcoal or coke, with equal power results. No changes what- 
soever needed in the apparatus.” 


“Boiler Troubles and Their Prevention” is the title of a 
handsomely-printed pamphlet of 46 pages, a free copy of which 
will be sent to any of our readers who mention this magazine. 
This pamphlet is published by the Bird-Archer Company, 90 
West street, New York, and should be in the hands of every 
engineer and shipowner. “The Bird-Archer Company guaran- 
tees, without conditions or reservations, where their com- 
pounds are used as directed: 1. To remove the oil, grease and 
scale from boilers and prevent the formation of new deposits. 
2. That our compounds are absolutely uninjurious to steel, 
iron, brass fittings or packings; in fact, they act as a preserva- 
tive to the metal parts and boiler accessories. 3. That our 
compounds will prevent pitting, grooving and corrosion. 4. 
That our compounds make unnecessary the use of zine in 
boilers to prevent electrolytic corrosion. 5. That our com- 
pounds will not cause boilers to prime or foam, and that where 
these troubles now exist we can prepare a special compound 
to positively meet the need. 6. That our compounds will not 
‘cut’ the cylinder lubricants. 7. That our compounds neither 
discolor nor contaminate in any way food products, beer, ice, 
bread, etc., where the live steam is used by the consumer in 
processing. 8. That if the above conditions are not fulfilled 
we will refund any money paid.” 


Holmes metallic packing is described in a catalogue of 4o 
pages published by the Holmes Metallic Packing Company, 
Wilkesbarre, Pa. “The Holmes patent improved metallic pis- 
ton rod and valve stem packing is not a new metallic packing, 
but we are determined to supply the consumer with the best 
packing on the market, and at prices that will cause it to be 
used and its merit substantiated. This packing is in use on 
marine, stationary and locomotive engines, and is pronounced 
by expert engineers to be the best packing for the above pur- 
poses that has ever been put on the market. All mechanical 
engineers and engine builders acknowledge that a great loss 
of power is caused by friction on the rod, from the use of 
fibrous packing, or soft metal rings that are compressed on 
the rod by screwing up the gland so tight as to prevent the 
escape of steam. The use of fibrous packing also wears the 
rod out of round and uneven, and in some cases scores or 
scratches the rod or valve stem so that it necessitates its being 
taken out and turned, in order to keep it tight. There have 
been several metallic packings brought out which have had 
more or less merit, but Holmes’ packing not only possesses all 
the merits of former productions, but is an up-to-date article, 
unexecelled in its wearing qualities, taking second place to 
none.” 


.012, .015 and 1-16th of an inch, all folded within the case, which is 434 


inches long, convenient to handle or to carry in the pocket. 
Price, each, $3.50 Catalogue 18-L Free. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


London Warehouse, 36 and 37 Upper Thames St., E. C. 


You Can’t Blow Off the 
Bonnet Rigging of the 


Powell Union Composite Disc Valve 


The patent ground joint 
connection between “‘A”’ 
and “N” and hexagon 
swivel nut ‘‘a”’ prevents 
that. The higher the 
pressure the tighter the . 
grip—plenty of strength 
and metal where the body 
might be weak. You 
don’t need red lead to 
make it steam tight after 
you have taken it apart 
for inspection or repairs, 
the steam doesn’t reach 
the threads. 


These are only a couple 
_of the good points in the 
Powell Union Disc 
Valve, our booklet tells 
them all—want it? 


Specify Powell to 
your jobber, and insist 
on getting what you 
specify. 


Look for the 
Name— y 
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Lubrication 
Troubles ? 


You can cure many or all of 
these with Dixon’s Flake 
Graphite. Unlike oil, Dixon’s 
Graphite will do no injury 
to boilers if it reaches them. 
Sample 75-C Free. 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. J. 


TRADE PUBLICATIONS 


GREAT BRITAIN 


Glacier anti-friction metal is described in circulars the 
Glacier Anti-Friction Metal Company, Ltd., 112a Queen Vic- 
toria street, London, EF. C., is distrubuting. “This metal is now 
well and favorably known to the engineering trades throughout 
the world, and, without exaggeration, we think we can claim 
for it the largest sale of any registered brand on the market. 
It is suitable for bearings working under medium or heavy 
pressures, and it runs cool under the highest speeds. Its spe- 
cial advantages are its cool running properties, its low co- 
efficient of friction, its absolutely uniform quality. We have re- 
ceived many flattering reports on the satisfactory working of 
this metal from several leading maritime powers, from leading 
railway and tramway companies, from large rolling mills and 
manufacturing engineers. These reports, as well as friction 
and and other tests, are embodied in our complete catalogue, 
which will be sent post free on application.” 


The Shipbuilder’s 
Hand Book 


A DIGEST OF THE SEVERAL SHIP 
CLASSIFICATION SOCIETY RULES — 


Price, formerly, $3,00—12s. 6d. 
Remaining copies will be sold for $1.00—4s. 6d. 


These rules, as published by the several Societies, are very 
elaborate, and it requires several volumes to look up any one sub- 
ject. In order to have them in convenient form so that any sub- 
ject may be looked up with the least waste of time, there has been 
published a complete digest of said Societies’ Rules in book form. 

The pages are about 8x11 inches, and the book is bound with 
flexible cloth cover, so that it can be folded up and put into the 
pocket. 
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John Chapman & Company, ioi Leadenhall street, Lon- 
don, E. C., are distributing circulars describing Hall’s “Skay- 
lene,’ a composition that has been introduced for the purpose 
of doing away with the labor involved through the incrusta- 
tion of boilers. It is prepared in the form of a black paint, 
and the statement is made that it preserves the interior of the 
boilers and steam tubes and also prevents the rusting of the 
boiler shell. It is said to be extensively used on board ship. 


“Tauril” packing, made by Ferguson & Timpson, 6 Trinity 
Square, London, E. C., is described in circulars this firm is 
publishing. “As suggested by the title the name is derived 
from ‘Taurus, a bull,’ denoting the great strength of the ma- 
terial. It is made of a combination of pure rubber and asbes- 
tos, thus insuring great packing effectiveness with heat re- 
sistance. I am informed that three prominent shipbuilders, 
with testing appliances, have stated that they have found the 
Tauril packing to withstand the greatest strain of any packing 
they are acquainted with.” 


A marine ventilator is described in catalogues issued by 
H. D. Morgan & Company, 12 Jordan street, Liverpool. “This 
ventilator is designed on the principle that it is impossible to 
exhaust foul without supplying fresh air, and no matter which 
way the outside air is moving one portion of the ventilator is 
acting as an intake and displaces the foul air in the room, 
through the leeward ducts. The ventilation is instantly ad- 
justable and is weather and spray proof; if it is left open 
one-sixteenth inch ventilation is not suspended, when closed 
it is watertight. We have a report from a yacht owner who 
has fitted a 3-inch (smallest size) on his yacht (she is about 2 
tons); she sleeps two persons; previously to fitting she used 
to ‘sweat’ very much, and blankets and rugs were always more 
or less damp. Since the ventilator has been fitted all ‘sweat- 
ing’ has disappeared, and blankets and rugs are quite dry. 
When sleeping on board, the yacht is altogether closed down 
and the ventilator left open. To use his own expression, before 
fitting they used to wake up with mouths like the bottom of a 
parrot cage; now everything is changed, and they wake up 
quite refreshed, and this with a 3-inch ventilator only. The 
ventilator is absolutely fool proof and soundly constructed with 
gunmetal nut and steel screw.” 


Marine boilers, light-framed compound engines for steam 
yachts, launches and tugboats; also high-class machinery for 
side of stern paddle-wheel vessels, etc., are the subject of circu- 
lars issued by W. Sisson & Company, Ltd., Gloucester. The 
following general description is given of this firm’s compound 
non-condensing engines for stern-wheel steamers: ‘The en- 
gines to be of the stern-wheel type, consisting of two 
cylinders arranged according to our improved design, partially 
superposed, mounted upon steel girder framing, all self- 
contained and placed on the middle line of the vessel, driving 
two separate narrow wheels by means of cranks effectively at 
right angles and coupled by a drag link. This design takes up 
less room than the ordinary type, reduces the amount of steam 
piping and condensation loss somewhat, owing to the close 
proximity of the cylinders, and secures very clear way at each 
side of the wheels, while at the same time convenient access 
to crankpins is provided. The wheels being separated and 
brought nearer to the outer sides of the vessel are better sup- 
plied with water and thus are more effective, while the floats 
are not so large, and when damaged can be more easily re- 
placed, and the floats on one wheel can he set intermediate 
with those on the other, causing more uniform action. Cylin- 
ders to be of special mixture cast iron, carefully bored and 
faced, and both fitted with piston valves, steam-stop valve, 
escape valves and drain cocks to be provided, and the pas- 
sages to be so arranged that as far as practicable the condensa- 
tion water shall run out of the cylinders readily as soon as the 
valves open the ports; to be carefully lagged with non-conduct- 
ing composition and covered with blued sheet steel; pistons of 
cast steel for lightness, and fitted with packing rings of our 
special nickel-cast iron alloy, which is also to be used for the 
piston valve liners, which are forced into the cylinders and 
bored in place; piston rods of special steel about 37 tons ten- 
sile; guide bars of special steel, to be carried by the cylinders 
at one end and a motion plate at the other, securely attached to 
the steel girder framing; crossheads to be of cast steel, fitted 
with anti-friction bronze shoes; connecting rods of marine 
type, tubular for lightness, and fitted with anti-friction bronze 
bearings at each end; valve gear of single-fixed eccentric type, 
with all the working parts fitted with adjustable bearings or 
bronze bushes and reversed by handle and stop bar; wheel 
shafts of steel, and fitted with cast-steel cranks, the crankpins 
being separate, of special steel; wheel shaft outer bearings 
lined with white metal.” 
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Folding lavatories for marine use are described in circulars 
published by J. Downton & Company, 71 West India Dock 
Road, London, E. The makers state that these lavatories are 
extensively used in steamships, launches, yachts, etc., in various 
parts of the world. 


“Lion” packings are described in a catalogue issued by 
James Walker & Company, Lion Works, Garford street, West 
India Dock Road, London, E. These packings are made for 
all purposes—steam, hydraulic, ammonia, etc. “Lion” patent 
expanding metallic packing is stated to be the ideal packing 
for high-pressure steam work and high-speed engines. It is 
made with a channel or groove and with a corresponding tail, 
so that each successive turn fits into the other. This packing 
is automatic in its action, as the pressure finds its way into 
the channel or groove and causes it to expand. It is said to be 
made of the finest materials and has the metallic wearing face, 
thus reducing friction to a minimum. 


Messrs. Crompton & Company (Ltd.) have issued a pam- 
phlet giving particulars of the construction, output, prices, 
etc., of their enclosed motors and dynamos. The machines 
are made in five types, viz.: “protected,’ in which the end 
covers are open, but the working parts are protected from 
injury; “semi-enclosed,” having perforated metal guards 
fitted over the openings in the end covers; “dust proof,” 
containing two wire gauze guards, % inch apart, over all 
openings; “pipe ventilated,” or totally enclosed, having at- 
tachments for ventilating pipes for the circulation of air, and 
“totally enclosed,” in which the ends are solid. The normal 
outputs of the machines range from 2 to 125 brake-horsepower. 
Pulleys, fly-wheels, couplings, field regulators and starters are 
also dealt with in the pamphlet. 


“Non-conducting boiler and pipe coverings are described 
in a catalogue published by Matthew Keenan & Company, Ltd., 
Tredegar Road, Bow, London, E. “We respectfully invite 
attention to the various special and leading features of our 
composition and sectional coverings, etc., here embodied, which 
will enable intending purchasers to form some idea of the care 
bestowed by us upon our manufactures. For nearly fifty 
years we have been supplying the leading ship owners, engi- 
neers, railway companies, electric light and power companies, 
waterworks, brewing and distilling firms, laundries, etc., and 
the present large and continually increasing demand for our 
composition and other specialties is a conclusive proof of the 
high estimation in which our productions are held in all parts 
of the world. We can refer with pride and pleasure to the 
many large contracts executed by us, and the number of repeat 
orders which we constantly receive.” 


Merryweather & Sons, Ltd., Greenwich Road, S. E., and 63 
Long Acre, W. C., London, have published a number of circu- 
lars describing fire boats which they have built for use in 
various parts of the world. One of the most interesting of 
these is a fire boat that was especially designed and con- 
structed by Merryweather & Sons for the protection of the 
wharves and warehouses of the Rio Pinto Copper Mining 
Company, at Huelva, Spain. A seagoing boat was required 
with ability to start for a fire instantly at any time without 
power being constantly maintained. These needs were met by 
fitting the vessel with petrol motor engines, arranged to drive 
the propellers and the fire pump. The motors can be started 
instantly on an alarm; will then drive the boat to the scene of 
action, after which the power can be diverted to work the 
pumps. To give greater certainty in starting the motors and 


pumps are in duplicate and can be worked separately or to- 
gether. 
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J. & EE. HALL Ltd. 
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PATENT THE BEST 
KEE NON- AND MOST 
CONDUCTING’ ECONOMICAL 
; COVERING IN 
EXISTENCE. 


COMPOSITION =“ 


ANY OTHER MAKE & GIVE BETTER RESULTS. 


Does not Pit the Metal or Crumble Away. 


MATTHEW KEENAN & CO. 


LTD. 
Makers of all kinds of Coverings, 


TREDEGAR ROAD, BOW, LONDON, E. 


= AND 


80, GREAT WELLINGTON ST., GLASGOW. 


Pacific Steam Navigation Co.'s SS. ‘‘Orcoma.” 
Boilers, Cylinders and all Pipes covered by Matthew Keenan & 0o,, Ltd. 


Boiler Scalers, Ltd., 111 High Park Road, Smethwick, have 
published a circular giving a photograph of a heap of scale 
which is said to have weighed 1,780 pounds, and which was 
removed from a 54-tube Babcock & Wilcox boiler by the 
“Anak” pneumatic tube scaler after other tools had failed. 


Oil cans and oil economizers, oil fillers, bottles, glass lub- 
ricators, safety lamps, etc., are described in a very profusely 
illustrated catalogue published by Joseph Kaye & Sons, Ltd., 
Leeds. In addition to the large order for Kaye’s patent 
serrated seamless steel oil cans for His Majesty's Dread- 
noughts, more than 36,000 of these oil cans have been supplied 
to the British navy. 


The indestructible combination washers made by C. A. 
Peters, Ltd., Derby, are described in a booklet which has just 
been published. The packing inside the ring gives a good 
bedding for any unevenness in flanges, and the middle casing 
prevents them from being blown out, so that they make per- 
fect joints. The manufacturer states that they will stand any 
pressure and that they have been tested to over 2,000 pounds 


per square inch without giving way. 


10, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 
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Babcock & Wilcox Company, Oriel House, Farringdon 
street, London, E. C., have published a catalogue describing 
their boilers, stacks, steel chimneys, water softeners, etc. The 
statement is made in this catalogue that over 1,800,000 horse- 
power of the marine type and over 7,600,000 horsepower of 
the land type of Babcock & Wilcox boilers are now in use. 


Storm proof flare lights, hand lamps, etc., are the subject 
of an illustrated catalogue just published by Imperial Light, 
Ltd., 123 Victoria street, London, S. W. A list is given of a 
few of many thousand users of “Imperial” lights, among them 
being the British Admiralty, a large number of the leading 
shipbuilders and owners of the world, many prominent rail- 


Messrs. Lobnitz & Company, Ltd., of Renfrew, Scotland, 
have issued an excellent album of illustrations of their works 
and some of their recent productions. The latter include 
bucket and suction dredgers, clay-cutting dredgers, gold 
dredgers, rock-cutting vessels, hopper barges, steam tugs, 
stern-wheel steamers, etc. One of the bucket dredgers illus- 
trated is stated to be the largest afloat. It was built for the 
Suez Canal Company. 


Messrs. John Lysaght Ltd., of Bristol, have published an 
excellent album containing a large number of views of their 
Netham iron works, and also constructional steel work they 
have carried out in various parts of the world, including 
bridges of all types, machine shops, oil tanks, steel roofs, ete. 
At the end of the book are given illustrations and dimensions 
of standard and special sections of the galvanized corrugated 
sheets which they make at their St. Vincent’s iron works. 
This information, it is stated, has never been compiled before, 
and it should prove useful to engineers in drawing up specifi- 
cations that involve the use of this material. 


The Grille watertube boiler for marine and land installa- 
tions is described in an illustrated circular distributed by the 
British Grille Water Tube Boiler Company, Craven House, 
Kingsway, London, England. “For marine work the boiler is 
particularly suitable on account of the small floor space, cubical 
measurements, weight and high evaporation. By reference 
to the list of installations it will be seen that these boilers have 
been installed on several well-known ships, among which may 
be mentioned the La Provence and the cross-channel boat 
Pas de Calais and her sister ship the Nord.” 
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Iron and steel tubes and fittings of every description are 
the subject of a profusely illustrated catalogue of 80 pages 
published by John Spencer, Ltd., Wednesbury. 


Worthington pumping machinery is described in a new 
list published by the Worthington Pump Company, Ltd., 153 
Queen Victoria street E. C., and gives full details of pumps for 
all services. Many different patterns of boiler feed pumps 
are dealt with, also fire pumps, pumping engines, hydraulic 
pressure pumps, etc. 


“Sarco, a Bulletin of Power Plant Practice,” is published 
by Sanders, Rehders & Company, Ltd., 108 Fenchurch street, 
London, E. C., and is intended primarily to keep power plant 
owners posted as to the latest developments and applications of 
“Sarco” apparatus, such as combustion recorders, recording 
steam meters, indicating draft gages, recording draft gages, 
feed-water analyzers, gas volume recorders, etc. 

Maschinenfabrik Augsburg-Niirmberg, A. G., Caxton 
House, Westminster, S. W., is distributing circulars describing 
“Ntiremberg” oil engines for marine purposes. Among the 
special features claimed for these engines are perfect 
maneuvering power, direct reversing and alteration of speed - 
being effected by a single lever, the engine being reversed in a 
few seconds from full speed ahead to full speed astern; light 
weight, low consumption of fuel and great reliability. 


The Beldam Packing & Rubber Company, 93 and 94 
Gracechurch street, London, E. C., has published circulars de- 
scribing its packing for all purposes. This company are con- 
tractors to the Admiralty and to many of the leading steam- 
ship companies of the world, such as the White Star Line, the 
Red Star Line, the Atlantic Transport Company, the American 
Line, the Leyland Line, the Anchor Line, the Nippon Yusen 
Kaisha and many others. 
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Royles, Ltd., Irlam, near Manchester, have published a 
large number of circulars dealing with steam specialties, such 
as evaporators (for feed make-up), condensers (surface and 
fresh water), air heaters, boiling batteries (superior to coils 
in any form), steam kettles, radiators, gas boilers, boiler 
mountings, steam traps (syphonia system), steam traps (ex- 
pansion type), steam dryers, compound steam traps, return 
steam traps, reducing valves, surplus valves, safety and relief 
valves, swivel unions and bends, hydraulic test pumps, asbes- 
tos packed fittings, gunmetal steam fittings, grease separators. 


COBBS HIGH PRESSURE SPIRAL PISTON 


And VALVE STEM PACKING 


IT HAS STOOD THE 

TEST OF YEARS 

AND NOT FOUND 
WANTING 


Because it is the only one constructed on correct principles. 
core is made of aspecial oil and heat resisting compound covered with 
duck, the outer covering being fine asbestos. 


WHY? 


IT IS THE MOST 

ECONOMICAL AND 

GREATEST LABOR 
SAVER 


The rubber 


It will not score the rod 


or blow out under the highest pressure. 


NEW YORK BELTING AND PACHING CO. 


91 and 93 Chambers Street, NEW YORK 
LONDON, E. C., ENGLAND, 11 Southampton Row 


CHICAGO, ILL., 150 Lake Street 

ST.LOUIS, MO., 218-220 Cuestnut STREET 
PHILADELPHIA, PA., 118-120 NortH 8TH STREET 
SAN FRANCISCO, CAL., 129-131 First St. Oaktanp 
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BOSTON, MASS., 232 Summer STREET 
PITTSBURGH, PA., 913-915 Liserty Avenue 
PORTLAND, ORE., 40 First Street 
SPOKANE, WASH., 163 S. Lincotn STREETI 
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BUSINESS NOTES 


AMERICA 


Tue H. W. Jouns-Manvitte Company, too William street, 
New York, has recently opened new branch offices in Atlanta, 
Ga., and Rochester, N. Y. The Atlanta office is located in the 


Empire building, in charge of Mr. W. Johns, and the 
Rochester office is located at 725 Ger ten of Commerce, in 
charge of Mr. H. P. Domine. 


LIGHT DRAFP STERN-WHEEL STEAMERS are a specialty of the 
Willamette Iron & Steel Works, Portland, Ore. This concern 
has built the following boats: Alaskan rivers, Koyuwkuk; 
Tanana, Delta, Reliance, General Jacobs, Chitna, Tasnuna, 
Alice; Puget Sound, S. G. Simpson; Pend d’Oreille, lone; 
Coeur d'Alene, Harrison; Columbia River, Dalles City, Nestor, 
Kellogg, J. N. Teal, Inland Empire, Twin Cities, Umatilla. 

Drxon’s Powberep FLAKke Grapnitr.—While the Joseph 
Dixon Crucible Company, Jersey City, N. J., is the oldest and 
largest graphite concern in the world, there are no doubt many 
more or less recent users of graphite who may not be fully 
acquainted with its line. “It was Dixon’s flake graphite that 
first made graphite lubrication practicable. The name Dixon 
has always been associated with flake graphite, and it is flake 
graphite alone that the Dixon Company provides for lubrica- 
tion. The flake form makes ‘balling up’ in cylinders absolutely 
impossible. The word flake seems to give some the impression 
that the Dixon graphite is coarse. It is true that a large flake 
graphite known as Dixon’s No. 1 is prepared, but in addition 
to this there are two finer grades, that known as No. 2 and 
that indicated by the number 635. This last, while a flake 
graphite, is ground to an impalpable powder. Under the 
microscope its flake formation is evident, but to the naked eye 
the flakes are not appreciable. The No. 2 graphite is about 
one-half way between the No. t and No. 635. ‘These three 
grades (referring to size of flake) cover every lubricating re- 
quirement that occurs in the power house and machinery field, 
from heavy, slow-moving bearings to the very finest and 
closest set ones. The Dixon Company is always glad to take 
up the lubricating problem with any who may desire to avail 
themselves of Dixon’s wide experience.” 


\ FIBROUS SHEET PACKING stitable for every condition in 
the engine room. “Vanda packing, made by Vanda Company, 
96 Spring street, New York, was invented and perfected by 
a chemist who originated fibrous packings, and is the highest 
developed form of ‘fiber packing made. It is composed of “fiber 
selected for its peculiar indestructibility when subjected to 
conditions of heat or acid, and of a special composition of 
gums, oils and graphite. Vanda is not constructed after the 
manner of the earlier forms of fiber packing placed on the 
market, as it is made without distinct cemented laminations, 
which are found in substitutes and imitations. Vanda will 
resist the highest temperatures and is not affected by saturated 
steam under low temperatures or otherwise, and is adapted for 
not only superheated steam but saturated steam, hot and cold 
water ammonia, acids, etc., therefore can be used more uni- 
versally and under more varied conditions than any. other form 
of joint packing. Vanda possesses many advantages, chiefly 
among which are the following: When applying Vanda it 
does not soften up under the action of heat, consequently will 


not crawl or shrink. Vanda also conforms to imperfect or. 


rough surfaces and seats to better advantage, keeping the 
joints tight and in better condition than is possible with cor- 
rugated copper gaskets, and if once properly applied in the 
joint will last indefinitely under normal conditions. For 
steam purposes where the flanges are smooth or faced Vanda 
can be used in one-half the thickness of rubber packings. 

Vanda is lighter in weight per square yard, or per square foot, 
than any rubber packing on the market. Vanda i is superior to 
metallic gaskets, which corrode or oxidize under conditions of 
high temperature and chemical conditions of water from con- 
densation. Vanda is thoroughly impregnated with graphite, 
which does not mix with water, hence is unaffected by satu- 
rated steam, water, ammonia, etc:; and is, therefore, superior 
to all red, white, marbleized fibrous sheet packings, which con- 
tain magnesia, oxide of iron, or other minerals which readily 
absorb water, and are, therefore, unsuitable as joint packings 
where there is a possibility of condensation settlmg in the 
joints, which is a common occurrence. Vanda packing “does not 
deteriorate, and may be carried in stock in the engine room 
indefinitely, as it does not become hard or brittle hike other 
packings made in imitation of Vanda. While Vanda packing 
may be used one-half the thickness of rubber packings for 


This set is the result of over fifty years’ experience in building engines 


and generating sets. 


All working parts of the engine are enclosed within 


the frame, yet readily accessible for adjustment. The frame is oil and 


dust proof. 


The lubrication system consists of an oil tank in top frame, 


from which oil flows through piping with side feeds to all bearings, thence 
to reservoir in sub-base, where it is screened and forced back to top 
reservoir by a rotary pump. Engine can be run independent of oil pump. 


Regulation exceptionally accurate. 


Steam consumption sconomucall 


Material and workmanship the best that can be obtained. 
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Motor Boats 


By Dr. W. F. DURAND 


‘HIS is the only book which covers the subject of 
motor boats from a scientific and engineering point 
of view. It is written in such simple language 

that any man who knows anything about motor boats 

can understand every word of it. 
It deals with the following subjects: 


General Problem of the Motor Boat 

The Internal Combustion Engine. General Principles 
The Internal Combustion Engine. Application to Marine Service 
Carburetion and Ignition 

The Boa'—Form Below Water and Above 

The Design of Form 

Practical Boat Construction 

Laying Down and Assembling 

Power and Speed 

Propeller Design 

Endurance and Radius of Action 

Troubles, and How tu Locate Them 

Racing Rules and Time Allowance 


APPENDIX | 


Use of Alcohol as Fuel for Gas Engines 
Kerosene Engines as Developed Up to Date 
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steam purposes where the flanges are smooth or faced, if the 
flanges are rough it is advisable to use the same thickness 
of Vanda packing as you would of rubber packing. It is also 
advisable under ammonia, air or cold-water conditions to use 
the full thickness, 1/16 inch thick’ being the size mostly used 
for these conditions. Wanda packing can be used successfully 
for hot or cold water, air, ammonia, gas, superheated or 
saturated steam under either low or high-pressure. Vanda 
packing possesses many advantages over all forms of asbestos 
packing or asbestos metallic wire cloth, as these forms of 
packing, where there is condensation, eventually disintegrate, 
or the asbestos pulps around the wires, allowing the steam to 
eat its way through gradually, leaving nothing but the wire 
when a blow-out follows. Vanda is made without wire, and 
when properly applied will last indefinitely and will not blow 
out. While Vanda packing is not recommended for all types 


of gas engines to have advantage over asbestos metallic wire 
cloth packings on the Otto gas engine and many other types, 
it has given better results than any other type of packing. For 
this service, under normal conditions, nothing heavier than 
1/32 inch should be applied.” 


International Marine Engineering 


Tue AMERICAN BUREAU OF SHIPPING, 66 Beaver street, New 
York, in the Record of American and Foreign Shipping, has 
recently classed and rated the following ships: American 
screws, City of St. Louis, Theodore H. Wickwire, Jr., Brook- 
lyn, H. F. Dimock, Newport; American schooners, Sadie C. 
Sumner, Daylight, Donna Christina, Henry W. Cramp, Massa- 
soit, Laura L. Sprague, Henry Crosby, Brookline; American 
brig, Number Eight; British schooners, Seth, Jr., Gypsum 


Emperor. 


Eicut THousAND Per Cent Faster—Referring to the ad- 
vertisement of the Marine Iron Works, 2036 Dominick street, 
Chicago, Ill, on the front cover of this issue, in which the 
stern-wheel steamer B NX, built by the Marine Iron Works, is 
shown climbing Fort George Cafion in three minutes, The 
builders write us that the steamer is able to go through this 
cafion in three minutes, although the best previous record was 
four hours, because all previous steamers had to be helped 
through the cafion by the use of lines and steam capstan, 
practically pulling themselves the entire distance. The B X, 
we are told, is able to go through the cafion under her own 
steam without using or wetting the line, or having any sort of 
assistance in this particular part of the trip. 


Forcep Drarr For Torrepo Boat DrstRoyeRS AND. BATTLE- 
sHrps.—Great interest has been shown over the recent adoption 
by the United States navy of fuel oil in place of coal. The 
first of the oil-burning type of torpedo boat destroyers, the 
Roe, was turned over to the government for first trial on July 
14, 1910. In the specifications the vessel was to make 28 
knots on her trial trip. She made 31 knots. Great interest is 
said to have been taken by naval engineers in the “Sirocco” 
forced draft fans made by the American Blower Company, 
Detroit, Mich. Those on board the Roe are 30 inches in 
diameter; but we are told that they supplied 23,000 cubic feet 
of air per minute at 5 inches watergage pressure. The Ameri- 
can Blower Company also supplied twenty-eight “Sirocco” 
fans for each of the recently-tested and accepted battleships 
Delaware and North Dakota, and the Florida and Utah are 
also being equipped both for mechanical draft and ventilation 
with fans of the same manufacture. 


New Factrory.—lhe United States Indestructible Gasket 
Company, Hudson Terminal, No. 50 Church street, New York, 
is building a new plant in Brooklyn, N. Y., which will have a 
space for machines equal to 10 feet wide by 500 feet long. 
The building is of semi-fireproof construction, steel sash being 
used, and well lighted. This. new plant afforts greatly in- 
creased facilities for the manufacture of its products, con- 
sisting of gaskets, washers, discs, rings, diaphragms, stamp- 
ings, formings, punchings, dies, multiple-disc pump valves 
and specialties of all kinds, including corrugated, flat and 
grooved copper, lead, steel, bronze, indestructibleite, Ames’ 
alloy, Norway and Swedish iron, monel metal, sparkite, copper- 
asbestos, wire, paper and other gaskets; also washers, discs 
and rings’ of. any metal, fiber, asbestos, leather, cork, mica, 
rawhide, felt, canvas, etc., of every size, shape and thickness. 
Among the company’s well-known specialties are Sparkite 
Gaskets and Sheet, which stand extreme heat and flame, de- 
signed particularly for spark plugs; Seamless Tubular Pneu- 
metalastic Gaskets, which are ideal for flanged water, oil and 
gas pipe lines; Ames’ Alloy H. P. Sheet Packing and Gaskets, 
a superior substitute for rubber and asbestos packings and 
gaskets; Saunders’ Pattern Grooved Copper Packing and 
Gaskets. 
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BUSINESS NOTES 


GREAT BRITAIN 


BoWESFIELD STEEL ComMpANny, Lrp., 110 Cannon street, Lon- 
don, E. C., has been awarded a gold medal for its exhibit of 
steel sheets, black and galvanized, plain and corrugated, and 
accessories, at the Japan-British Exhibition. 

Messrs. Ratton, CAMPBELL & CrAWFoRD have equipped the 
Cunard liner Franconia with their patent furnace bars, to- 
gether with five of their patent water filters, and also two ash- 
hoist installations. ‘his firm have also secured a like contract 
for the sister ship Laconia. These specialties will also be sup- 
plied to the two leviathan White Star liners Olympic and 
Titanic, now building at Belfast. 


THE ENGINEERING WorKs of the London & Glasgow Ship- 
building & Engineering Company, Ltd., at Lancefield, have 
been considerably extended. A new machine shop, measuring 
200 feet by 50 feet and 60 feet high, was added to the existing 
shops of the company some little time ago by Sir William 
Arroll & Company, Ltd. Alongside, a new shop of the same 
dimensions, to be entirely devoted to erecting purposes, has 
now been completed. ‘The latter, while of the same general 
style of construction, has been erected by Messrs. A. & J. Main 
and Arroll’s Roof & Bridge Company, Ltd. In line with the 
new erecting shop, although not so high, a new pattern shop 
has also been constructed. For a depth of 4o feet from the 
eaves the enclosing walls of the new shops are of galvanized 
corrugated iron, the remainder, to the concrete foundations, 
being brickwork. Electric overhead traveling cranes of 50 
tons capacity serve the machine shop, while the crane girders 
of the new erecting shop are designed to carry two traveling 
cranes, each to lift 60 tons. Electric driving has been provided 
for all the new and most of the existing high-calibre tools, 
and amongst the new machines laid down are several specially 
designed to deal with turbines of the larger sizes now common 
in naval ships. These include a turbine casing boring machine 
and a turbine rotor lathe, both motor-driven and capable of 
dealing with turbines up to 16 feet diameter. These are of 
Messrs. Thomas Shanks & Company’s make, the lathe being of 
120 tons weight and laid upon specially strong foundations of 
reinforced concrete. Wall and table vertical and horizontal 
planing machines, slotting and drilling machines, have also 
been installed. 


Taking off a heavy cylinder head 
in close quarters, 
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CLARKE, CHAPMAN & Company, Lrp., Gateshead-on-Tyne, 
have recently received some large and important orders for 
Woodeson patent watertube boilers, one of them being from 
the generating station at the Devonport dockyard, this being 
a repeat order for the same type of boiler received from the 
government last year. 

Mr. W. P. Burrerrrerp, Shipley, Yorks, manufacturer of 
rectangular and circular tanks for gas and oil engines and for 
ice, writes INTERNATIONAL MARINE ENGINEERING: “I beg to 
inform you that I have converted my concern into a private 
limited company, with a capital of £30,000, of which shares 
are being taken up by my leading employees, so that they will 
have a more direct interest in their work beyond their weekly 
wages, and this will, of course, mean better workmanship and 
prompter deliveries. My works have considerably increased in 
size, and are fitted out with the best and most modern plant 
that money can buy, so on this account we can defy the keenest 
competition. The style of firm to be ‘W. P. Butterfield, Ltd.,’ 
to whom all checks must be made out and all communications 
addressed; and please note, no outside capital has been sub- 
scribed, and Mr. W. P. Butterfield acts as sole managing di- 
rector.” 

CORK MATTRESSES FOR SHIPS AND YACHTS are made by Leoline 
Edwards, 19 Ailsa avenue, St. Margaret’s-on-Thames. “In ex- 
amining this cork and comparing it with virgin cork under the 
microscope, the cells are found to be double the usual size, it 
has become much softer and more resilient, resembling rubber 
in this respect, and this latter quality can readily be tested by 
pressing a few granules between the finger and thumb. It is 
only half the weight of ordinary cork; does not absorb so 
much water and is supplied in a granulated form, the mat- 
tress or cushion being filled with same. The ship or yacht 
mattress is made with an inner case, divided into compart- 
ments, in which the cork is packed and securely retained; 
this inner case is then enclosed in an outer tick, which is laced 
at one end. This arrangement allows of the whole mattress 
being thoroughly cleaned at any time by anyone, as the inner 
case, by undoing the lacing, can be withdrawn and soaked in 
water or disinfecting fluid, or played on by water from a 
hose pipe, and then hung over a line to dry; it can also, if 
necessary, be baked in an oven, as the cork is not affected 
injuriously through these processes. The outer case or tick is 
washed in the usual manner and put over the inner one, and 
so on. 


A Friend In Need 


HEN you want to take off a cylinder head, 

and the working space is small,—the head 

room low,—the temperature high,—and 
everything at a standstill, waiting for you to do the 
job,—there’s no helper like a Triplex Block. 


A little pull on the hand chain lifts it clear as 
soon as you have loosened the nuts. A reverse pull 
on the hand chain drops it into place as soon as 
your work is completed. 


For absolute safety, ease of operation, economy 
in labor and life-long durability, it has no equal as 
a general utility appliance. 
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You have only to write to us 


CHAIN BLOCKS 


4 Styles: Differential, Duplex, Triplex, Electric. 
42 Sizes: One-eighth of a ton to forty tons. 
300 Active Stocks ready for instant call all over the U. S. 


The Book of Hoists tells miuch—for a postcard. 


The Yale & Towne Manufacturing Co. 


Only Makers of Genuine Vale Products 


New York 


San Francisco 


9 Murray Street, 
Local Offices: 


Chicago Philadelphia Boston 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


NovEMBER, IQIO 


NOVEMBER, IQIO 


J. W. Brooxe & Compan, Lrp., Lowestoft, have built for 
the Société des Nouvelles Vedettes a fleet of ten passenger 
motor boats, eight of them being 42 feet 7 inches long and the 
other two being 60 feet long. 


HypraAuric Grar.—Powerful and complete installations of 
hydraulic gear for steering the two mail and passenger steam- 
ships for the Peninsular & Oriental Company, which have been 
built by Messrs. Caird & Company, Greenock, and for working 
the cargo, etc., are being provided by Messrs. Brown Bros. & 
Company, of Edinburgh. 

Iv IS SELDOM THAT ONE FIRM is entrusted with the order for 
as many as ten vessels for any navy, but, as is well known, 
Messrs. Yarrow & Company, Ltd., Scotstoun, Glasgow, have 
recently received an order from the Brazilian government for 
ten torpedo boat destroyers. These destroyers are all to be of 
one design, and they will partake generally of the characteris- 
tics of the British “River” class. 


A NEW FORM OF COUPLING for hose pipes has been introduced 
by Messrs. Siebe, Gorman & Company, Ltd., of Westminster, 
London, S. E., and known as the “Dazol.” The union is effected 
by inserting the tenons of one part into slots provided in the 
other, the two parts being given one-fifth of a turn, tightened 
with one turn of a nut. It is claimed that with this form of 
coupling, which is also applicable to other forms of apparatus, 
connection may be made by hand in any position, and that the 
joint cannot become unscrewed by the vibration of engines, etc. 


THE CAMBRIDGE ScIENTIFIC INSTRUMENT CompANy, L®p., 
have developed a large sliding microtome for cutting flat sec- 
tions up to 150 by 120 millimeters; a sliding carriage, which 
supports the object-holder and feeding mechanism, rests at 
three points on two guides in the frame of the instrument. 
The whole carriage can be moved backwards and forward 
on these guides by means of the handle working through 
levers. After the cutting stroke has been made, and when the 
carriage has nearly reached the extreme position, a stop pin, 
operating through a ratchet, turns a toothed wheel and screw 
and feeds the object-holder upwards. On the return stroke 
the mechanism causes that part of the sliding carriage which 
holds the object-holder to drop just before it reaches the knife, 
and to rise after passing the knife to its former position in 
preparation for the next cutting stroke. 


It HAS BEEN DECIDED by the National Scottish Exhibition, in 
view of next year being the centenary of the building of the 
steamship Comet at Port Glasgow—although her actual launch 
and start in river service did not take place till early in the 
year following—to celebrate the event by a display on the 
River Kelvin of the successive types of ship used in Scottish 
waters from the earliest times to the present day. Some 
twenty-three vessels, represented by models worked by opera- 
tors inside or underneath the floating model, will sail in pro- 
cession down the Kelvin on the opening day of the exhibition, 
the types varying from the “dug-out” canoe of the early 
Britons of Strathclyde, the Roman war galley of Cesar and 
Agricola, and the coracle in which St. Mungo’s mother was set 
adrift in the Forth, to the Comet, the Rob Roy (the first ocean- 
going steamer), and the present-day Mauretania and Dread- 
nought. 


PoRHYDROMETER, Lrp., 6 Lloyd’s avenue, London, has pub- 
lished an illustrated circular describing the porhydrometer, 
which “is an extremely simple adaptation of the laws of nature 
governing displacement and water level, and can be fitted to 
any vessel from the ordinary barge to the largest liner. It 
really is an indicator of the vessel’s own displacement, and 
virtually turns the ship to which it is fitted into a weighing 
machine. It consists of a small steelyard of simple pattern 
attached to an aerometer or float, which measures accurately 
any alteration in displacement due to weight placed on or re- 
moved from board. The aerometer is placed in the center of 
the vessel and suspended inside an iron pipe, into which the sea 
water has free access and rises to a level corresponding to the 
draft of the ship. When the steelyard is balanced the aero- 
meter is always in its normal position and displacing an 
amount of water exactly in proportion to the weight resting on 
the ship. The pipe only need extend a little way below the 
light waterline of the ship and its sea connection is very small, 
a cock of 1 inch diameter being quite sufficient for the largest 
vessels. The whole apparatus does not occupy much space, 
and its weight, all told, will vary from about two to six hun- 
dredweight. The outer pipe-is about 6 inches diameter, and 
is nO more cumbrous than an ordinary hold stanchion. It is 
strongly made in order to resist battering from cargo. The 
case containing the steelyard is about 3 feet 6 inches long, I 
foot 6 inches high and 8 inches broad. It can be placed in the 
most convenient position above deck. The trim of the vessel, 
whether she is lying on an even keel or not, does not affect the 
accuracy of the porhydrometer.” 
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THE contrAcr for the electrical equipment of the Cunard 
steamship Franconia was secured by Messrs. William C. Mar- 
tin & Company, of Glasgow. The installation comprises about 
3,000 electric lights, in addition to electric bells, fans, radiators, 
motors, telephones, clocks, searchlight and other appliances. 
Current will be supplied by three compound engines and dyna- 
mos, each of 130-kilowatt capacity. The same firm have also 
received a contract for the similar equipment of the sister ship 
Laconia, and other work now being executed by them includes 
electrical installations for the steamships Cameronia, of the 
Anchor Line; the two steamships, the Inventor and Explorer, 
for the Harrison Line, of Liverpool; several of the new 
steamers recently ordered for the British India Steam Naviga- 


.tion Company, a large passenger liner for Italian owners. and 


nis 
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other vessels, the total amounting to over 2,000 horsepower. 


Macuines Usep oN SHALLOwW-Drarr River Boats——Among 
the numerous specialties of this sort built by the American 
Ship Windlass Company, Providence, R. I., are single and 
double-barrel steam capstans, steam gypsies, dock steam cap- 
stans, hand-power capstans operated by cranks, caval capstans, 
ratchet capstans, gypsy windlasses and warping winches, tow- 
ing machines and anchors. 
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PRACTICAL QUARINE ENGINEERING 


FOR 
MARINE ENGINEERS AND STUDENTS 
WITH 
Aids for Applicants for Marine Engineers’ Licenses 


By PROF. W, F. DURAND 


SECOND EDITION, PRICE $5.00 (21/-) 


THIS BOOK is devoted exclusively to the practical side of 
Marine Engineering and is especially intended for operative 
engineers and students of the subject generally, and partic- 
ularly for those who are preparing for the examinations for 
Marine Engineers’ licenses for any and all grades. 

The work is divided into two main parts, of which the first 
treats of the subject of marine engineering proper, while the 


second consists of aids to the mathematical calculations which 
the marine engineer is commonly called on to make. — 
PART I,—Covers the practical side of the subject. 
PART II,—Covers the general subject of calculations for 
marine engineers, and Leese assiStance in mathematics to 
who may require such aid. x 
meant book ‘6 ‘netted with nearly four hundred diagrams 
and cuts made specially for the purpose, and showing con- 
structively the most approved practice in the different branches 
of the subject. The text is in such plain, simple English that 
any man with an ordinary education can easily understand it. 
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Motor Boats 


By Dr. W. FE. DURAND 


HIS is the only book which covers the subject of 
motor boats from a scientific and engineering point 
of view. It is written in such simple language 

that any man who knows anything about motor boats 
can understand every word of it. - 
It deals with the following subjects: 


General Problem of the Motor Boat ite 
The Internal Combustion Engine. General Principles 
The Internal Combustion Engine. Application to Marine Service 
Carburetion and tgnition 

The Boat—Form Below Water and Above 

The Design of Form 

Practical Boat Construction 

Laying Down and Assembling 

Power and Speed 

Propeller Design 

Endurance and Radius of Action 


Troubles, and How to Locate Them 
Racing Rules and Time Allowance 


APPENDIX 


Use of Alcohol as Fuel for Gas Engines 
Kerosene Engines as Developed Up to Date 


210 Pages, 6x8%Inches Price, $150. 6/5 
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TRADE PUBLICATIONS. 
AMERICA 


The Reilly multi-coil feed-water heater is described in a 
catalogue published by the Griscom-Spencer Company, go 
West street, New York. The statement is made that the use 
of this heater will save at least 10 percent of your coal bills, 
and that this saving will pay for the heater in a short time. 


A grease-extracting feed-water filter for marine and 
stationary engines is made by the American Steam Gauge & 
Valve Manufacturing Company, Boston, Mass., and is de- 
scribed and illustrated in a catalogue that company has just 
publishéd. Among the advantages claimed for this feed-water 
filter are that it has a filtering surface equal to 320 times the 
area of the feed-water pipes; that it has the simplest and 
quickest of all methods of making renewals: a device for ap- 
plying a reverse current of steam and making temporary 
cleaning. It is light, but strong and durable; easy and quick 
to clean; cheap to maintain; economical of space; simple in 
design, moderate in cost. Filters are furnished in cast iron 
or bronze. An extra set of cloths is furnished with each filter, 


Valves of many types, oil pumps, sight-feed oilers, injec- 
tors, and many other marine steam auxiliaries are described in 
illustrated circulars published by the William Powell Company, 
Cincinnati, Ohio. For this company’s “Cyclone” blow-off 
valve the claim is made that its construction is so simple that 
it enables the engineer to adjust the valve at any time with an 
ordinary monkey wrench, a great convenience when it needs 
repacking. The disc and seat bearing are constructed with 
such a large angle that it is impossible for any sediment or 
scale to lodge between them, either while blowing off or clos- 
ing the disc, so that they are not worn out after a few months 
of use. Every valve is tested to 250 pounds hydraulic pressure. 
The William Powell Company’s improved screw-feed grease 
cup is especially designed for marine engines, and where it is 
desired to force the grease some distance, as in air compres- 
sors, ice machines, etc. It is said to be particularly desirable 
for intermittent or positive feed. 


Another edition of the “Smooth-On Instruction Book” 
has just been issued by the Smooth-On Manufacturing Com- 
pany, 572 Comunipaw avenue, Jersey City, N. J. This book 
tells all about Smooth-On iron cements, sheet packings, corru- 
gated metal gaskets, and shows when, where and how to use 
them. “The great value of Smooth-On to the manufacturer 
and user is because of its peculiar chemical properties, 
namely, of metalizing and of expanding when metalizing, and 
it can be prepared to act quickly or slowly, according to the 
requirements of particular uses. These properties make 
Smooth-On a valuable substance in the making of chemical 
iron cements. To this subject the chemist of the Smooth-On 
Manufacturing Company has given careful study for fifteen 
years, and has succeeded in compounding the valuable iron 
cements known so generally throughout the world as Smooth. 
On iron cements. These cements are made each for a special 
purpose; they are carefully prepared by a chemist, and when 
correctly used they make permanent repairs. The different 
Smooth-On cements are explained in the following pages; a 
careful study of them will prove interesting and’ profitable. 
The illustrations are made from photographs of actual sub- 
jects, and show some of the many ways in which the Smooth- 
On cements have been used and the results obtained.” 


Pneumatic Tool Catalogue No. 32 has just been issued 
by the Chicago Pneumatic Tool Company, Fisher building, 
Chicago. This catalogue is handsomely printed and profusely 
illustrated. It consists of 104 pages and lists a complete line 
of pneumatic tools and appliances, air compressors and 
“Duntley” air-cooled electric tools. This catalogue is offered 
to customers in order to put before them the company’s stand- 
ard lines of pneumatic tools and appliances, together with 
specialties which have been devised from time to time for 
special purposes in order to meet the requirements of the 
trade. In connection with this, the company invites inquiries 
from those interested concerning the adaptability of pneu- 
matic tools and appliances to new uses; it being understood 
that the Chicago Pneumatic Tool Company is willing at all 
times to furnish information or to undertake new commis- 
sions where conditions permit of success. This company pub- 
lishes many more catalogues, any one of which will be sent 
free to our readers who will mention this magazine. Among 
these catalogues is one describing “Franklin” air compressors, 
which are made in more than one hundred styles and sizes, 
and a catalogue of air-cooled “Duntley” electric tools (drills 
for direct and alternating current, all sizes of voltages, 
grinders, blowers, buffers, hoists). 
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The boat oars of every description made by the New York 
Boat Oar Company, 69 West street, New York City, are de- 
scribed in an illustrated catalogue this company has issued. 
Among the various kinds of oars illustrated are ash sculls 
and oars, copper-tipped ash sculls, spruce sculls, spruce and ash 
sculls, spoon sculls and spoon oars, canoe paddles of various 
types, etc. In addition to this handspikes, capstan bars, mast 
hoops, ete., are illustrated. 


“Cast Steel Valves and Fittings” is the title of special 
catalogue No. 70 issued by Crane Company, Chicago, Ill. This 
is a profusely illustrated volume of 64 pages, and “represents 
a line of cast steel valves and fittings which we have been 
manufacturing for some time to meet a steadily growing de- 
mand for a superior grade of goods, especially adapted for 
high-pressure, saturated and superheated steam lines of ex- 
treme hydraulic service.” 


Do you want to know about improvements in hydraulic 
unches? If so, write to the Watson-Stillman Company, 188 
Multon street. New York, and ask for a copy of Catalogue No. 

57. Its pages list many new tools never before described, and 
also older types of punches and shears that have proved 
‘useful. Every shop superintendent, manager or foreman using 
hydraulic power for metal punching and shearing can profit 
by reading this catalogue carefully, for the tools described can 
handle a wide variety of work on sheet metal, bars, rolls, 
structural iron, etc. : 


“Rine Mechanical Tools” are the subject of Catalogue 
19-L, just published by the L. S. Starrett Company, Athol, 
Mass. This catalogue has 274 pages, 42 more than were in No. 
18-L, and there are over 350 illustrations. It should be in the 
hands of every user of mechanical tools or instruments of 
precision, and a free copy will be sent to any of our readers 
who will mention this magazine. An almost infinite variety 
of tools is described and illustrated, a few among them being 
micrometers, calipers, squares, protractors, levels, steel rules, 
indicators, hack saws, speed indicators, dividers, etc. 


Turbo-Generating Sets.—Bulletin No. 176-O, published by 
B. F. Sturtevant Company, Hyde Park, Mass., gives full in- 
formation regarding Sturtevant turbo-generating sets, which 
are stated to possess all the general advantages of steam tur- 
bine units, such as requiring no special foundation, very little 
attention necessary, no oil in the exhaust steam, and, in ad- 
dition, to be of comparatively low speed, greater durability 
and simplicity, to have indestructible pockets and large clear- 
ance between casing and disc. They are said to occupy less 
space per horsepower than any other slow-speed turbines. 


Marine Steam Driers.—H. & B. steam driers, sold by E. C. 
Garratt & Company, the sole distributors, 640 Singer building, 
‘New York, are said to be extensively used on board ship, and 
in circulars distributed by Garratt & Company are reproduced 
a number of testimonials from chief engineers. Among other 
instances of economy produced by the use of this drier the 
following is given: “The Matson Navigation “Company’s 
steamer Lurline, running between San Francisco and Honolulu 
(oil fuel), consumed 375 barrels per day after installing the 
H. & B. patent steam drier, against 405 barrels previously, be- 
sides developing 200 additional horsepower.” 


“The Book of Hoists” will be sent free upon application 
to the Yale & Towne Manufacturing Company, 9 Murray 
street, New York, to any of our readers mentioning this 
magazine. Among the numerous uses to which chain blocks 
may be put is taking off a cylinder head: “When you want to 
take off a cylinder head, and the working space is small, the 
head room low, temperature high, and everything at a stand- 
still, waiting for you to do the job, there is no helper like a 
triplex block. A little pull at the hand chain lifts it clear as 
soon as you have loosened the nuts, a reverse pull on the hand 
chain drops it into place as soon as your work is completed.” 


Lunkenheimer steam specialties are the subject of a great 
number of catalogues and booklets issued by the Lunken- 
heimer Company, Cincinnati, Ohio, any one of which will be 
sent free upon application to readers mentioning this maga- 
zine. Among the catalogues this company issues are those 
with the following titles: “Generator Valves,” “Safety 
Valves,” “Oil Cups,’ “Exhaust Pressure Regulators,” “Safety 
Water Columns,’ “Automatic Injectors,’ “Automatic Cylin- 
der Cocks,’ “Mechanical Oil Pumps,’ “Blow-Off Valves,” 
“Specialties for Traction or Portable Engines and Boilers,” 
“Regrinding Valves,” “Sand Blast and Air Nozzles,” “Grease 
Cups for Cylinder Lubricators,’ “Oiling Devices,” “Whistles,” 
“Grotind Key Work with Special Keys,’ “H-W Cross-Head 
Pin Oiler,’ “Specialties for Automobiles and Motor Boats.” 


Engineers’ Taper, Wire & Thickness Gage 


| i 


This gage is especially designed for the use of marin i 
chinists and others desiring a set of gages in compact fons Seta ee Mien 
_ The taper gage shows the thickness in 64ths te 3-16ths of an inch on one 
side, and on the reverse side is graduated as a rule three inches of its 
Hoa reading eeehe oe eth Oe an inch. 
e wire gage, English Standard, shows on one side sizes 

19 to 36, with two extra slots, one 1-16, the other % of ne abered trom 
the reverse side shows the decimal equivalents expressed in thousandths 
This gage has also 9 thickness or feeler gage leaves, approximately 4 
inches long, of the following thicknesses: .002, .003, .004, .006, .008. .010 
012, .015 and 1-16th of an inch, all folded within the case, which is’ rE 
inches long, convenient to handle or to carry in the pocket. . 


Price, each, $3.50 . Catalogue 18-L Free. 
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without any complicated parts. They are so made 
they can’t be inverted or replaced wrong when 
taken apart for cleaning or repairs. Write for 
special circular. 
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Dixon's Flake Graphite 


Your fellow marine engi- 
neers know and recommend 
the use of Dixon’s Flake 
Graphite. Our booklet, 
“‘Graphite on Shipboard”’ tells 
how. Write for free copy 75-C. 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY, N. J. 


Micrometers for Engine Shops.—The Brown & Sharpe 
Manufacturing Company, Providence, R. I., has placed on the 
market a set of micrometers that should be in every marine 
engine shop. They range from 1 to 12 inches, thus having 
capacity sufficient for almost all kinds. of marine work, Upon 
application, the Brown & Sharpe Manufacturing Company 
will send a circular giving full list of prices. ; 

Bulletin No. 121, published by the Elliott Company, 6907 
Susquehanna street, Pittsburg, describes “Elliott” steam traps. 
“The advantage of the Elliott steam trap is that it always dis- 
charges the water at 212 degrees F., whereas all other traps 
discharge the water at boiler pressure, or at the pressure of 
the vessel from which it is being discharged. This results 
in a large loss of heat units.” : 

For shipyards and repairs aboard ship “A B C” electric 
forge blowers save time, as other work can be completed or 
started while irons are heating. They require no attention, 
and are started and stopped by a switch handily located. The 
blast is strong and positive. The manufacturer, the American 
Blower Company, Detroit, Mich., states that they cost less 
than 5 cents per day each for electric current to operate. 


The Shipbuilder’s 
Hand Book 


A DIGEST OF THE SEVERAL SHIP 
CLASSIFICATION SOCIETY RULES 


Price, $3.00 (12s. 6d.) 


These rules, as published by the several Societies, are very 
elaborate, and it requires several volumes to look up any one sub- 
ject. In order to have them in convenient form so that any sub- 
ject may be looked up with the least waste of time, there has been 
published a complete digest of said Societies’ Rules in book 
form. 
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“Producer Gas for Power and Fuel” is the title of a pam- 
phlet issued by the Syracuse Industrial Gas Company, Vernon, 
IN, WY 


Sheet 77-A, published by Williamson Bros. Company, 
Philadelphia, Pa., describes a hawser puller for limited space 
at a low price. It is made in several sizes, is compact, takes 
up very little deck space and requires no room under deck. 

Steel dredges are described in circulars issued by the 
American Steel Dredge Company, Fort Wayne, Ind., and are 
stated to combine great capacity with effectiveness, lightness, 
portability, strength, ease and low cost of operation. 

A free copy of Catalogue No. 12, just issued by the Michi- 
gan Lubricator Company, Detroit, Mich., will be sent to any of 
our readers who will mention INTERNATIONAL MARINE ENGI- 
NEERING. ‘This is said to be a very complete and valuable 
volume. 

Marine oil engines, from 1 to 400 horsepower, are de- 
scribed in a catalogue issued by A. Mietz, 130 Mott street, 
New York. Mr. Mietz states that more than 100 horsepower 
of his engines are now in operation, using kerosene, fuel oil, 
erude oil and alcohol. 

Lubrication troubles of many kinds may be cured by the 
use of Dixon’s flake graphite. Unlike oil, it is said that 
Dixon’s graphite will not injure boilers 1f it reaches them. 
A free sample of this graphite and a copy of Catalogue 75-C 
will be sent to any of our readers upon request. 

The “Ideal” automatic pump governor is described in a 
catalogue published by the Ideal Automatic Manufacturing 
Company, 125 Watts street, New York. This pump governor 
is said to be the only marine pump governor on the market, 
and is guaranteed to work on salt water or any other fluid 
leaving a deposit. It has been approved by the Steamboat 
Inspection Department. 


TRADE PUBLICATIONS 


GREAT BRITAIN 


Messrs. Webster & Bennett, Ltd., Atlas Works, Coventry, 
have recently issued two catalogue sections, one dealing with 
horizontal boring and milling machines, and the other with 
multiple-drilling machines. The horizontal boring and milling 
machines are manufactured by the’ Werkzeugmaschinen- 
Fabrik Company, of Chemnitz, in three types, the vertical ad- 
justment is effected in two of these by moving the table and 
the boring spindle, respectively; the transverse and longi- 
tudinal movements of the work are obtained in both by moy- 
ing the table. In the third type the work. is bolted to a fixed 
table, and the spindle, which is carried on a vertical column, 
is movable in all directions. The catalogue gives particulars 
of machines of several sizes in each type. The multiple-drill- 
ing machines are of Messrs. Webster & Bennett’s own make, 
and the catalogue gives full particulars of two and four- 
spindle machines for drilling, boring and tapping, a duplex 
horizontal drilling and tapping machine, single-spindle sensi- 
tive drilling machines, and other tools. 


“Marine Gas Engines” is the title of a booklet published 
by the Holzapfel Marine Gas Power Company Syndicate, Ltd., 
57 Fenchurch street, London, E. C. The directors of this 
company have for several years past followed the development 
of gas power with the greatest interest, having in view its 
adaptation to marine purposes. The power gas plant at the 
works of Holzapfels, Ltd., at Newcastle-on-Tyne, is stated to 
have worked without a hitch for five years, producing gas at 
the cost of 34 pound of bituminous coal per indicated horse- 
power per hour, and this fact convinced them of the great 
economical feature of gas power in connection with shipping. 
After various attempts to obtain a reversible gas engine they 
came to the conclusion that in the present development of 
engineering reversible gas engines would not give reliable and 
satisfactory results, and that an intermediate mechanism was 
absolutely essential. When Prof. Fottinger, of Stettin, de- 
scribed his invention of the hydraulic power transformer they 
realized its suitability for internal combustion engines, and 
secured from the Vulcan Company, of Stettin, the patent 
rights, so far as gas engines are concerned. This transformer 
is stated to have many advantages compared with electricity, 
and its action is said to be almost instantaneous and consider- 
ably more rapid than that of steam engines. Having secured 
the British patent rights for this transformer, the directors 
constituted the present company and ordered a small trial 
vessel, the Holzapfel I., which will be the first sea-going gas- 
driven cargo vessel afloat. A description of this vessel and 
her gas plant is included in this pamphlet. 
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The Ozonair system of ventilation is described in a circu- 
lar published by Ozonair, Ltd., 96 Victoria street, Westminster, 
London, S. W. The system consists in drawing the air sup- 
ply from as clean and pure a source as possible and removing 
the smuts and other solid floating matter by means of one of 
the special filtering screens manufactured by the company. 
This system of ventilation is said to be especially suitable for 
use on board ship, and the T. S. S. Makure, belonging to the 
Union Steamship Company, of New Zealand, is equipped with 
the Ozonair apparatus. 


B. R. Rowland & Company, Ltd., Climax Works, Red- 
dish, have issued an illustrated catalogue of emery and corun- 
dum grinding wheels and machines. The machinery illustrated 
is divided into four sections, as follows: -(1) Dry grinding 
machines and face-wheel machines; (2) tool grinders and 
twist drill grinders; (3) woodworking feels and saw Se 
ers, knife and cutter grinders, internal plain and cylindrical 
grinders, and (4) roll grinders, disc and portable grinders 
and polishing lathes. The book is extremely well got-up, and 
contains useful information for buyers. 


The British Thomson-Houston Company, Ltd. of 
Rugby, have completed an illustrated list describing a new 
design of continuous-current motors and generators they are 
manufacturing. The pamphlet gives details of the construc- 
tion of the machines, and also states the speeds. outputs and 
prices of motors from 27 to 155 horsepower, and of dynamos 
from 22 to 125 kilowatts. The machines are suitable for 
voltages between 200 and 550, and are made in the protected, 
enclosed ventilated, rain-proof, totally enclosed and flame- 
proof types, some of which are provided with a fan on the 
armature shaft to circulate the air and keep the winding cool. 
The enclosed ventilated and rain-proof motors are particularly 
suitable for driving machine tools and other machinery in 
situations where dust, particles of metal and other foreign 
matter might be liable to damage unprotected motors. 


The “Acme” patent sawing machine for sawing steel, made 
by Charles Wicksteed & Company, Ltd., Stamford Road 
Works, Kettering, England, is the subject of an illustrated 
circular which the manufacturer is distributing. “These ma- 
chines are constructed on sound mechanical principles, in 
every way similar to a first-class machine tool; are made mas- 
sive and strong, and to resist any working strain likely to be 
put upon them. They are made in different sizes to suit 
various purposes, and a great quantity of work that is at the 
present time done on circular saws, milling machines and metal 
band-sawing machines can be done to great advantage, both 
in regard to speed and expense, on these patent sawing ma- 
chines. The guides of the saw frame pivot on independent 
bearings, which are of ample proportion, and fixed far enough 
apart to insure absolute steadiness and to make them prac- 
tically free from all wear and tear, the guides themselves in 
the case of the multiple saws being case-hardened., The aM 
frames of all machines are of malleable iron. On the 6-inch 
and all the girder saws the work can be sawn off at a slight 
angle both ways when held in the ordinary vice, the jaws 
of which swivel; and can be cut at any angle by removing the 
vice altogether and bolting direct on to the bed. There is a 
slot running the whole length of the bed for this purpose. 
The saw blade is lifted off its work on the return stroke by 
an oil ram. This enables a greater weight to be put on the 
saw and a greater and a greater accuracy to be attained than 
would otherwise be possible. Multiple and other heavy saws 
can be supplied with a hydraulic lift, which raises the saws up 
by power with the full weight on after the cut is compl leted, 
and lets them gently down on to the work again.’ 
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Motors and dynamos are the subject of a catalogue issued 
by J. H. Holmes & Company, Newcastle-on-Tyne. These ma- 
chines are stated to have been designed on entirely new lines, 
and to embody all the latest improvements which are called 
for by experience and modern practice. 


Siemens Bros. & Company, Ltd., of Caxton House, West 
minster, S. W., have sent us a copy of their Provisional Cata- 
logue No. 532. This list contains full particulars with regard 
to their vulcanized india rubber, wires and cables, and gives 
full particulars and prices for all sizes of conductor. The 
present supersedes their main catalogue of V. I. R. cables, 
which was dated March, 1907. 


Messrs. G. W. Clarke & Company (Liverpool), Ld., 
17A South Castle street, recently published an illustrated 
catalogue of the Barry & Clarke temperature indicator and 
recorder. This consists of an electrical apparatus, which takes 
the form of a switchboard, and by its aid the temperature of 
each hold in a ship can be ascertained by placing special 
thermometers with electrical connections at the points under 
observation. 
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The Power Plant Company, Ltd., Temple Bar House, 
Fleet street, London, E. C., have recently issued an illustrated 
catalogue and price list of armored india rubber hose, etc. 


Steel sheets, black and galvanized, plain and corrugated, are 
the subject of a pamphlet published by the Bowesfield Steel 
Company, Ltd., 110 Cannon street, London, E. C. 


The India-Rubber, Gutta-Percha & Telegraph Works 
Company, Ltd., of Silvertown and 100-106 Cannon street, 
London, EF. C., have published a beautifully printed booklet 
describing and illustrating “Silvertown” india rubber tiling 
or paving adapted for use aboard ships, yachts, etc. 


Clarke’s Crank & Forge Company, Ltd., of Lincoln, have 
issued a small catalogue illustrating a few examples of crank- 
shafts which they manufacture. This firm supplies built-up, 
block and bent crankshafts up to 3 tons in weight, either black, 
rough-machined or finished bright. The examples illustrated 
include crankshafts for large pumps, portable engines, etc. 


The General Electric Company, Ltd., 67 Queen Victoria 
street, E. C., have issued a batch of catalogues and advertising 
matter in connection with their productions. One of these 
catalogues deals with “Freezor” electric fans, giving prices 
and particulars of ceiling, port-hole, exhaust fans, and 
“Bandy” electric punkahs, all of which are supplied for con- 
tinuous or alternating currents. 


BUSINESS NOTES 


AMERICA 


THe Eureka Fire Host MAnuracturrinc Company, 13 
Barclay street, New York, has made an addition to its already 
extensive plant of two-story brick concrete stable, and is also 
erecting a 75 by 100 brick carpenter shop. 


To FEEL KEEN AND ALERT, to think clearly and produce re- 
sults, the man at the desk must have a positive supply of pure 
air. In order to bring about this result conveniently and 
economically, the American Blower Company, Detroit, Mich., 
has put on the market the “Sirocco” electric fan and air 
purifier. This is a device which is installed in the window 
sill, and the motive power can be obtained from any ijncan- 
descent socket in the office. f 
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Mr. ALEXANDER Hynp has severed his connection with the 
firm of Nacey & Hynd, Cleveland, Ohio, and has opened an 
office at 872 Rockefeller building, where he will continue 
business as a marine architect, consulting engineer and sur- 
veyor, and as representative for the Great Lakes of the 
..merican Bureau of Shipping. Mr. Hynd also continues his 
connection with the Sturrock patent cast iron bridge walls 
and other marine and steam engineering specialties. 

THE LATEST ADDITION to the fleet of vessels owned by the 
city of New York is the Hart’s Island, which recently had its 
trial trip in New York harbor. The Hart's Island is one of 
two small steamers entirely constructed by the Waters-Colver 
Company, West New Brighton, S. I. This steamer is 72 feet 
long, 17 feet wide and 8 feet depth of hold, with a tonnage 
of 66 gross tons, and a capacity of carrying 75 passengers. It 
is equipped with one compound condensing engine, with cylin- 
ders 9 by 18 inches; a 10-foot boiler, 66 inches in diameter, 
and with a capacity of 150 pounds steam pressure to the square 
inch. The trial trip of the Hart's Island proved her in every 
way a staunch, well-constructed and speedy harbor steamer. 
She will be used by the Department of Correction for freight 
and passengers from the city to the various penal institutions 
on Riker’s Island and Hart’s Island. The Waters-Colver 
Company has on its building ways two new tugs for the city 
of Philadelphia, and the steamer Woodbine for the Federal 
government. 

A SpeciAL Firry-Cenrt Orrer.—The International Cor- 
respondence Schools, Box 1062, Scranton, Pa., is making a 
special 50-cent offer on some of its publications. The I. C. S. 
state that no books in existence contain in the same space so 
much knowledge about the different trades and professions 
as do these handbooks. They provide that data required in 
everyday work that is hard to find in ordinary books and that 
is inconvenient and sometimes impossible to carry in the 
memory. They are compiled from the regular courses of the 
International Correspondence Schools, and are said to have 
been written by the best experts in the country. These little 
books are, therefore, consulting experts of the highest ranks—- 
pocket memorandums of inestimable value to the executive, 
foreman and manager. They are invaluable as promotion 
gainers for ambitious men in subordinate positions, because 
they can be easily understood without a knowledge of higher 
mathematics, and they contain just that information needed to 
secure promotion. 


IT IS THE MOST 

ECONOMICAL AND 

GREATEST LABOR 
SAVER 


Because it is the only one constructed on correct principles. ‘The rubber 


WHY? 


core is made of aspecial oil and heat resisting compound covered with 
duck, the outer covering being fine asbestos. 


It will not score the rod 


or blow out under the highest pressure. 


NEW YORK BELTING AND PACKING CO. 


91 and 93 Chambers Street, NEW YORK 
-LONDON, E. C., ENGLAND, 11 Southampton Row 


CHICAGO, ILL., 150 Lake Street 

ST. LOUIS, MO., 218-220 Cuestnut STREET 
PHILADELPHIA, PA., 118-120 NortH 8TH STREET 
SAN FRANCISCO, CAL., 129-131 First St. Oaktanp 


BOSTON, MASS., 232 Summer STREET 
PITTSBURGH, PA., 913-915 Liserty Avenue 
PORTLAND, ORE., 40 First STREET 
SPOKANE, WASH., 163 S. Lincotn STREET 
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Tue Procress of THE PARSONS MARINE TuRBINE.—Full evi- 
dence of the increasing favor of the Parsons marine turbine 
is afforded by the annual report of the Parsons Marine Steam 
Turbine Company, Ltd. (New York office, 97 Cedar street). 
In it is stated that up to the present time the total horsepower 
of turbine engines completed and under construction in the 
works of the company and of licensees, as well as in the works 
of the Continental sub-companies and of licensees of Parsons” 
Foreign Patents Company, Ltd., amounts to: 4,500,000 horse- 
power—an increase during the year of 1,250,000 horsepower. 
Of this total horsepower nearly 3,700,000 horsepower are, or 
will be, employed for the propulsion of warships, and over 
800,000 horsepower in vessels of the mercantile marine and 
yachts. The British Admiralty took the lead in the introduc- 
tion of the Parsons type of turbine into warships, and has con- 
tinued to employ that type in nearly all the vessels laid down 
during the last five years. At present the total number of ves- 
sels built and building for the Royal navy and the Colonies 
with Parsons turbines is 143; the total horsepower is about 
2,100,000. In all the important war fleets of the world the lead 
of the British Admiralty has been followed, and the Parsons 
type of turbine has been largely used in recent ships. The 
United States Navy Department, after making exhaustive 
trials of the Parsons turbine in the scout-cruiser Chester, in 
competition with the Curtis turbine fitted in the Salem, and 
reciprocating engines fitted in the Birmingham (sister ships of 
the Chester), adopted the Parsons type for the four large 
battleships now building and for fifteen destroyers. The 
French Ministry of Marine have adopted the Parsons turbine 
for all of the eight first-class battleships now building, and 
for ten torpedo vessels. In the German navy all the large 
armored cruisers recently laid down have Parsons turbines; 
that type has been adopted also for four protected cruisers 
and eight destroyers. The trials of the armored cruiser Von 
Der Tann, fitted with Parsons turbines, have proved most 
satisfactory, the speed attained on trial being 2714 knots, as 
against the speed of 25 knots said to have been contemplated 
when the design was prepared. In the Italian navy three large 
battleships, an armored cruiser, and three smaller vessels have 
Parsons turbines. The cruiser San Marco recently attained 
22.9 knots on her speed trials, as against 2134 knots attained 
by a sister ship fitted with reciprocating engines. Two first- 


class Austrian battleships now building and a scout cruiser 
recently completed have Parsons turbines; the latter vessel 
attained a speed of 27 knots on trial. In the Japanese navy 
four vessels are fitted with Parsons turbines. Spain is build- 
ing three battleships, three destroyers and ten torpedo boats, 
for which the same type of engines has been adopted. Den- 
mark, Sweden, Brazil, Argentina and China have also made 
use of Parsons turbines in recent war vessels. Experience on 
a very large scale in war vessels on actual service has now 
confirmed the favorable results obtained on the trials of tur- 
bine-driven ships. Equally satisfactory results have been ob- 
tained in vessels of the mercantile marine fitted with Parsons 
turbines. The French Trans-Atlantic Company have adopted 
Parsons turbines for their new steamship La France, recently 
launched, for which the speed of 23 knots is contemplated. 
The Japanese steamships Tenyo Maru and Chiyo Maru, pro- 
pelled by Parsons turbines, have fully realized the intentions 
of their designer on their trans-Pacific service. It has been 
reported recently that orders have been given for a turbine- 
driven steamship for the service between England and New 
Zealand, and there is good reason for the belief that the 
Parsons type of turbine will be adopted to a very great extent 
for oceanic service in vessels of high speed in the mercantile 
marine. The “combination” system, devised by Mr. Parsons,, 
in which low-pressure turbines are associated with recipro- 
cating engines, is also being developed for mercantile steam- 
ships of comparatively moderate speeds, and has given very 
satisfactory results in working, especially as regards fuel 
economy. In the last report reference was made to the cargo: 
steamer Vespasian, which had beet purchased by the company, 
and was then being fitted with a system of geared turbines in 
order to demonstrate the possible economy in fuel, weight and 
space which that system of machinery would secure, as com- 
pared with the best types of reciprocating engines fitted in 
cargo steamers of low speed and great dead-weight capacity. 
Since these results were obtained the vessel has been continu- 
ously employed on ordinary sea service, carrying coals to 
Rotterdam and returning in water ballast. She has completed 
fourteen voyages and steamed 8,500 miles in all weathers. The 
results obtained on the first trials, as to relative economy in 
steam consumption when compared with reciprocating engines 
—namely, a reduction of 15 percent—have been confirmed by 
the data obtained on these voyages.—London Engineering. 


STURTEVANT FEATURES 


irtevant Turbo Generating Sets 


Sturtevant Turbo Generating Sets possess all 
the general advantages of Steam Turbine Units 
such as requiring no special foundations, very 
little attention necessary, no oil in the exhaust 
steam. They are compact and simple. 


In addition, they are of comparatively low 
speed, greater durability and simplicity, have 
indestructible buckets, and large clearance 
between casing and disc. They occupy less 
Space per horsepower than any other slow- 
speed turbines. 

The generator is designed and built especi- 
ally to meet the requirements of the turbine, ‘ 
and is capable of heavy overload. 


Built in Sizes from 3 to 35 K.W. 


Ask for Bulletin No. 176-0. It gives more Information. 


B. F. STURTEVANT CO., 


GENERAL OFFICE AND WORKS, 


Boston, Mass. 


HYDE PARKH, MASS. 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fan Blowers and Exhausters; Rotary Blowers and Exhausters; 
Steam Engines, Electric Motors and Generating Sets; Pneumatic Separators, Fuel Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines ; Etc. 
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8,000 CANDLE POWER 12 
HOURS AT 5 cts. PER HOUR 


THE WILLSON Flare Light isaradiant, automatic, portable light 
’ produced by acetylene gas. F 
It offers the most economical light known for 
stevedores’ use, and all night work on dock piers, 
dredges, etc. : 
It will not smoke, splutter, flicker or smell. 
Steady and reliable ‘The flame cannot be extin- 
guished by the wind. No compression in the 
holder—no chance for explosion or combustion. 
Small, compact and easily moved from place to 
place. We will be glad to submit prices. 


UNITED STATES MARINE SIGNAL CO. 
170 BROADWAY, NEW YORK 


WiLitiAMson BrorHers’ Company, Aramingo avenue and 
Cumberland street, Philadelphia, Pa., builders of steering en- 
gines and other marine machinery, announce that hereafter the 
entire marine product of the American Ship Windlass Com- 
pany, Providence, R. I., builders of “Providence” windlasses, 
capstans and towing machines, will be sold from their Phila- 
delphia office. 


Epwarp A. Bunxer, Postoffice Box 1579, New York, is dis- 
tributing samples of “William Wilford” sail cloth. Mr. 
Bunker states: “The continued high price of cotton deserves 
your attention as to the merit of the Wilford Cloth, which 
has now been on the market for sixteen years. It is made of a 
twisted thread of pure flax, which renders it very strong, light 
and durable. It will not crack like cotton cloth, and has none 
of the objections which are made to cloth treated with paraffine, 
oil or paint, which is a great advantage, and makes it well 
worth a trial as to its merits. After using a heavy grade of 


cotton cloth, such as a No. 1, 2 or 3 cotton cloth, it is diffi- 
cult to make people believe that a cloth can be light as to 
weight and at the same time be water repellent, and having 


Embody exclusive features. 


‘Tripure? Evaporators, Condensers and 
Feed Water Heaters 


In our system the rear coils can be easily taken out 
without the removal of those in the front of the shell. 


Let us tell you of other good points. 


The Sanitary Water-Still Co. - Jamaica, N. Y., U.S.A. 
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nearly double the strength of cotton it therefore has much 
greater durability.” 

Friction Lossrs.—What tests and experience show when 
Dixon’s flake graphite is added to the lubricant: “Scientific 
tests by prominent authorities have proved that friction losses 
are much reduced and the carrying capacity of the bearings 
greatly increased when the lubricant contains the correct 
proportions of Dixon’s pure flake lubricating graphite, and 
these tests are proved by actual experiences. Sometime ago 
Prof. W. F. M. Goss, Dean of the College of Engineering, 
University of Illinois, made some tests with the Dixon pure 
flake lubricating graphite on ball bearings. As a result of 
these tests, Prof. Goss says, in part, that the following con- 
clusions may be drawn: ‘A combination of graphite and lard 
oil makes up a lubricating mixture which, when applied to ball 
bearings, will accomplish everything which lard oil alone will 
do, and which at the same time will give a lower frictional 
resistance of the bearing and permit a large increase in the 
load which it may be made to carry. An oil as light as kero- 
sene, when intermixed with graphite, will be converted into an 
effective lubricant for ball bearings when operated under 
light or medium heavy pressure. Even so viscous a lubricant 
as vaseline will better perform a given service in the lubrica- 
tion of ball bearings when supplemented by small amounts of 
graphite. The bearings to which the mixture is applied will 
work with less frictional resistance and will carry a heavier 
load than when vaseline alone is used. The admixture of 
graphite with either a liquid or viscous lubricant serves both 
to reduce the friction and to increase the possible load which 
a bearing thus lubricated can be made to carry.’ The Joseph 
Dixon Crucible Company, Jersey City, N. J., has a record of 
Prof. Goss’ extensive tests with graphite as a lubricant pub- 
lished in pamphlet form, under the title of A Study in 
Graphite, which is sent free on request.” 


Br CareFuL oF Your Decks.—“You can scrape your decks 
down to the wood, sandpaper them down to a glass finish, and 
then rub down between each coat of varnish that you put on, 
and flatter yourself that you made a good job of it. And, then, 
the first thing you know, along comes a hot, dry spell, the 
strips of the deck shrink, and the composition of putty, wood 
filler and various other things that are so often used to fill 
in places between the strips cracks and loosens. Then, the 
next time the deck gets wet the strips swell and squeeze out 
the loosened putty, and all your toil has been for naught, as 
far as the appearance of that deck is concerned. There has, 
to date, been discovered just one composition that will stay 
in the deck seam for an entire season, no matter to what de- 
gree of alternate wetness and dryness, cold and heat the decks 
are subjected, and this composition is Jeffery’s Patent Marine 
Yacht Glue, and the secret of the longevity of its usefulness 
lies in its elasticity, which allows it to be compressed or ex- 
panded without leaving the sides of the seam in which it is 
placed. The glue is made in black, white, yellow and 
also a mahogany color. The white, yellow and mahogany look 
pretty, but the black glue is the best, and is guaranteed by the 
makers to be the really genuine original sticker that relieves 
the owner’s mind of all care, as far as his seams are concerned. 
It is a mighty good idea for the boat owner when specifying 
work to be done on his boat toward getting her into commis- 
sion for next year, to specify that Jeffery’s Marine Yacht Glue 
be used to pay the deck seams, or if he intends doing it him- 
self to write to L. W. Ferdinand & Co., 201 South street, 
Boston, Mass., for a sample of the glue and directions for 
applying same. These directions are a mighty important item, 
as, while very simple and easily followed, they must be fol- 
lowed if the best results are to be obtained.” 
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BUSINESS NOTES 


GREAT BRITAIN 


A REVISED SPECIFICATION for structural steel for shipbuilding 
has been issued by the Engineering Standards Committee. 


In this revision the maximum tensile strength for plates in- 


tended for cold flanging has been reduced from 32 to 30 tons 
per square inch. No alterations have been made to the lower 
limit of tensile strength nor to the elongation. Provision is 
made in the revised specification for the use of the four- 
diameter test piece for bars above 1 inch in diameter, whether 
they are tested full size as rolled or whether they have been 
turned down. 

Messrs. Davin Witson’s Patent NoiseLess WincH Com- 
pANy, of Liverpool, are at present executing a large number 
of orders for owners of passenger and cargo steamers alike 
for their special winches. Among recent orders are those for 
ten Nelson liners and for three ships recently constructed at 
Earle’s shipbuilding yard, Hull, all of which are fully equipped 
with David Wilson’s winches. Full particulars and an illus- 
tration of these winches were included in our issue of July 
last. As we pointed out then the most striking feature of the 
Wilson winch is that it is quite noiseless, a result attained by 
the substitution of sprocket wheels and chains in place of the 
usual and noisy method of direct coupling of the gear wheels. 
The chains operate on three-fourths of the main barrel wheel, 
thus distributing the weight nearly all over this wheel, instead 
of working with one tooth as in the ordinary winch. The 
makers claim that with a steam pressure of 40 pounds their 
winch will lift as much as the ordinary apparatus working 
at 60 pounds. The chains are of the roller type, in which the 
wear comes entirely on the whole length of the pin, and are 
case-hardened and tested to 15 tons breaking strain. The 
patentees have gone even further and devised a compound 
roller chain, which has been tested to a strain of 32 tons, thus 
still further ensuring even tension, more direct drive and 
absence of noise and vibration. The noiseless type of winch 
seems likely in the course of time to displace to a large extent 
those more commonly in use, more especially as the improve- 
ments can be fitted to the ordinary steam winch at a very mod- 
erate cost, and without necessitating its removal from the 
ship’s deck. 


Messrs. Forrest & Company, of Wivenhoe, Essex, recently 
built a large houseboat for Baron Barreto. This vessel, which 
is called the Sea King, measures 146 feet over all by 22 feet 
beam, and is intended for harbor work, no propelling ma- 
chinery being fitted. Cabins and staterooms are built on the 
main deck, with a promenade deck above. Further accommo- 
dation for the owner and visitors is arranged below, together 
with quarters for the captain and crew. Electric light is in- 
stalled throughout, current being generated by a steam 
dynamo. One mast is fitted amidships, with a derrick and 
steam winches for raising a steam launch and other boats. 


AN INTERNATIONAL CONFERENCE, with the object of render- 
ing submarine vessels more safe to their crews. Herr Em. 
Starkmann, Miinchenerstr. 14, Berlin W. 30, Germany, writes 
INTERNATIONAL MARINE ENGINEERING as follows: “The more 
and more numerous accidents happening lately to submarine 
boats, the insufficiency of means for safety and the extreme 
difficulties which have opposed their appliance have caused 
me to propose an international conference, to which should 
be invited the best-known constructors of submarine vessels 
as well as a submarine-boat commander of every State having 
such boats in use. This conference shall be held at Berlin in 
the near future, and it shall be the object of the meeting to 
consider, for the best of the brave officers and crews of such 
boats, just what kinds of means for saving the crew of sub- 
marine vessels in time of dangers are already known; how 
these means have proved themselves so far, and, above all, 
to deliberate in what manner they may be improved upon. 
Furthermore, I wish by the publication of this project in all 
professional journals of the world to call the attention of 
those officers and technical experts who interest themselves 
in solving the problem for safety means for submarine ves- 
sels, to this conference, where their propositions would be 
discussed. The personal information gained through inter- 
ested parties has proved to me that the idea finds much sym- 
pathy, and therefore I would ask you, Mr. Editor, to kindly 
support my project by publishing it in your much esteemed 
paper, and also by continuing to assist me in my endeavors. 
When publishing your communication, I would respectfully 
ask you to add: that all the letters regarding this conference, 
as well as propositions and other details concerning safety 
apparatus a. s. o., should be sent to my address.” 
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The Overhead Way 


ITH an Electric Triplex Hoist swung from a 

trolley one man can handle more coal and ashes 

in a day than by any other method. A pull on 
the switch enables him to lift a load that he never could 
handle by hand. ; 


He can then push it toits destination—something he also 
could never do with the same load on a truck or barrow. 

The Electric Triplex Hoist has effected the greatest 
revolution in load lifting and moving since the wheel 
was first invented. 

We 
should like very much to send you. 
name on a postcard. 

Chain 

- Blocks 


have a book about Electric Hoists which we 
All we ask is your 


4 Styles: Differential, Duplex, Triplex, Electric. 
42 Sizes: One-eighth of a ton to forty tons. 
300 Active Stocks : Ready for instant call all over the U.S. 


The Book of Hoists tells much—for a postcard. 


The Yale & Towne Manufacturing Co. 


Makers of Yale Products 9 Murray Street 


Locks, Padlocks, Builders’ Hardware 
Door Checks and Chain Hoists New York 
San Francisco 


Local Offices: Chicago, Boston, Washington, 
Ltd., 


Handling Coal and Ashes with an Electric Triplex Hoist 
on an Overhead Track, 


Canadian Warehouses: The Canadian Fairbanks Co., 
Montreal, Toronto, St. John, N. B., Winnipeg, Calgary, Vancouver. 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (42 penny) per word. 
But no advertisement will be inserted for less than 76 cents (8 shillings). 
Replies can be sent to our care tf desired, and they will be forwarded 


without additional charge. 


MANAGER For New York SALES Orrice.—A Detroit concern 
desires the services of a high-class man, having large ac- 
quaintance among marine engineers and buyers of marine en- 
gineering apparatus. Must also be familiar with boilers and 
their equipment. Reply in full. Box 70, care INTERNATIONAL 
MARINE ENGINEERING. 


Messrs. H. & C. Grayson, Lrp., the manufacturers of steam 
boilers, etc., are making considerable progress with McKay's 
patent instantaneous engaging and disengaging gear for ships 
boats, of which they are the sole makers. At the present time 
they have a large number of orders in hand, including, among 
others, equipments for vessels of the Cunard Line. A large 
number of foreign firms have also placed orders with Messrs. 
Grayson. -The claims made for this type of boat gear over 
others are that its construction is simple and entirely without 
‘complicated mechanism, it is always ready for immediate use, 
the stem and stern being simultaneously disengaged, it can be 
used in the roughest seas, and it cannot become disengaged 
until the boat is waterborne, while the cost is so small that 
it must commend itself to all shipowners, shipbuilders and 
superintendents. The device, which has been approved by the 
Board of Trade, has proved its merits as an extremely re- 
liable gear. 

Messrs. E. A. Reine & Company, of Helsingfors, Finland, 
the Russian agents of Messrs. John I. Thornycroft & Com- 
pany, have recently built, to the order of the Railway Depart- 
ment of the Russian government, a motor hospital boat which 
is primarily intended for the use of the medical officer in the 
Wilna district of Russia, where she will be employed in trans- 
ferring patients suffering from cholera from the outlying dis- 
tricts to the hospitals. The vessel is 42 feet long by 9 feet in 
beam, and draws only 16 inches of water, loaded, so that she 
can get into the shallowest streams. The hull, which is built 
of yellow pine with oak timbers, is divided into six compart- 
ments. Of the two forward ones, the first contains a paraffine 
tank of 100 gallons capacity and chain locker, and the second 
is the engine room, fitted with a 36-horsepower Thornycroft 
paraffine engine and equipment, with sleeping accommodation 
for the crew. Next comes the open cockpit, containing ‘the 
steering gear, followed by a roomy saloon, for the use of the 
medical officers. Aft of this a short alleyway extends to the 
watertight bulkhead, which isolates the hospital space in the 
stern from the rest of the boat. This compartment has ac- 
commodation for six patients, and is warmed by radiators fed 
by exhaust-heated water, and ventilated by a large skylight. 
The boat, which has a speed of 10 knots under working 
conditions, was delivered under her own power at Reval early 
ie the present month, and is now actively engaged in the Wilna 

istrict. : 

WE UNDERSTAND that the Imperial Light, Ltd., of 123 Vic- 
toria street, London, gave an interesting exhibition in Walls- 
end recently of their system of lights for loading and dis- 
charging cargo; and the numerous superintendents and others 
present expressed their appreciation of the efficiency, sim- 
plicity and cheapness of the installation. The system fitted on 
board the India Line steamer the Indrabarah consists of pow- 
erful lights on each of the four masts for lighting the decks 
and holds, together with four portable lights, which may be 
fixed to the ship’s sides, for lighting the. deck side or barges 
alongside. These lights are supplied from portable genera- 
tors about 3 feet 6 inches high and 36 inches diameter, which 
stand at the foot of the masts, and are connected to special 
fixed piping running up the masts for about 25 feet to the 
burner arms, which are carried on brackets connected in the 
same way to the fixed piping. These burner arms and gen- 
erators can be removed and stowed away when not required. 
The flame is absolutely wind-proof, and the light can be 
thrown in any direction. Each burner is of 1,500 candle- 
power, and the generators are designed to run these lights for 
about eight hours. By means of the portable lights it was pos- 
sible to throw a’light anywhere in the holds, and with the mast 
lights it was also possible to throw a light as far as some 
buildings on the opposite side of the river. The company, in 
addition, showed a number of small hand lamps for use in the 
engine room or for examining any part of the decks or holds. 
The Indrabarah, it is interesting to note, is the third vessel 
equipped by the Imperial Light, Ltd., for the same owners 
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MARINE SOCIETIES. 


AMERICA 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
29 West 89th Street. New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
814 Madison Avenue, New York City. 


UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS. 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
89 Elmbank, Crescent. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
68 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 
NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 
First Vice-President—Art Hyde, 9115 Willard Ave., N. W., Cleve- 
land, Ohio. 
Sccond SSS REESE Nhe P. Tindall, 180 Twentieth St., Detroit, 


ich. 

Third Vice-President—Charles N. Vosburgh, 6323 Patton St., New 
Orleans, La. 

Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, III. 

Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Frank J. Houghton, Port Richmond, S. I., N. Y. 
Secretary—Wm. L. Bridges, 78414 Twelfth St., Milwaukee, Wis. 
John A. Watts, 318 Fifth St., S. E., Washington, D. C. 


AMERICAN ASSOCIATION OF MASTERS, MATES AND PILOTS. 


NATIONAL EXECUTIVE COMMITTEE. 


anon als President—John H. Pruett, 423 Forty-Ninth St., Brooklyn, 

National First Vice-President—Wm. A. Westcott, 1 Ferry Building, San 
Francisco, Cal. 

National Second 'Vice-President—A. R. 8 Wood St., 
burg, Pa. 

National Third Vice-President—Charles Davis, St. Louis, Mo. 

National Treasurer—A. B. Devlin, 21 State St., New York. 
tary pro tem. 

National Counsel—L. B. Dow, 21 State St., New York. 


Mackey, Pitts- 


Also secre- 


Yarrow & Company, Lrp., Scotstoun, near Glasgow, have 
received an order from Buenos Ayres for a high-speed motor 
boat. This vessel will be 60 feet long by 9 feet beam; pro- 
pelled by five sets of internal combustion engines of the 
Yarrow-Napier design, of approximately 300 horsepower. 
Her speed will be about 25% knots. 


DExINE Works, Stratford, London, E., state that this com- 
pany’s “Dexine” packing has been adopted by the British 
Admiralty, and is in use, among many other vessels, on H. M. 
S. Terrible. “It will not blow, burn or squeeze out. It is not 
affected by steam temperature of 670 degrees F., and is there- 
fore suitable for dry or superheated steam. Is equally well 
adapted for air, water, ammonia, acids, gases and all kinds of 
work at the very highest temperatures and pressures in use. 
Does not lose its elasticity, which is the primary cause of most 
joints blowing out, and is therefore able to withstand increased 
strains with varying temperatures. Joints may be opened up 
as desired, using the same gasket over and over again. Is 
especially well adapted for long lengths of steam piping to 
auxiliary machinery, subject to condensation, water, hammer- 
ing and unequal expansion. It is a fully guaranteed all-round 
jointing.” 
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CAN’T 
BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT ECONOMICAL 
Will hold the RELIABLE 


highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in ~ 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE | 


You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Valve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 
Peerless Rubber Pianufacturing Co. 


16 Warren Street and 88 Chambers Street, New York 
EUROPEAN AGENCY :—Carr Bros., Ltd., 11 Queem Victoria Street, London, Er. C. 


Detroit, Mich —16—24 Woodward Ave. Indianapolis, Ind.—38—42 South Capitol Ave. Tacoma, Wash.—1316-1318 A Street. 
Chicago, Ill.—202-210 South Water St Omaha, Neb.—1218 Farnam St. Portland. Ore.—27-28 North Front St. 
Pittsburg, Pa.—425-427 First Ave. Denver, Col.—1556 Wazee St. Vancouver. B. C —Carral & Alexander Sts. 
San Francisco, Cal.—416—422 Mission St. Richmond, Va.—Cor. Ninth and Cary Sts. FOREIGN DEPOTS 
New Orleans, La.—Cor. Common & Tchoup Waco, Texas—709-711 Austin Ave. - : 

itoulas Sts. Syracuse, N. Y.—212-214 South Clinton St. Carr BOSS itjwel,, ee Queen Victoria Street, 
Atlanta, Ga.—7-9 South Broad St. Boston, Mass —110 Federal St. London, FE. 
Houston. Tex.—113 Main St. Buffalo, N. Y.—379 ..Washington St. Pans, ene Ave. de la Republique 
Kansas City, Mo.—1221-1223 Union Ave. Rochester, N. Y.—24 ‘Exchange St. Johannesburg, South Africa—2427 | Mercantile 
Seattle, Wash.—212-216 Jackson St. Los Angeles, Cal.—115 South Los Wateics St Building. 
Philadelphia, Pa.—245—247 Master St. Baltimore, Md.—37 Hopkins Place. Copenhagen, Den.—Frederiksholms, Kanal 6. 

Louisville, Ky.—111-121 West Main St Spokane, Wash.—1016-1018 Railroad Ave Sydney, Australia—270 George St. 
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NEW YORK, 17 Battery Place ; LONDON, 31 Christopher Street, E. C. 
‘ SUBSCRIPTION PRICE: Boece $2.00; Foreign, $2.50. 


-WELIN DAVIT AND LANE & DE GROOT CO. 


COINS So DATED 


305 Vernon Ave., Long island City, N. Y. f ia) > Tel. Greenpoint 2581 


\ 


The best lifesaving appli- 
‘ances obtainable, increase 
the total cost of the ship only 
a fractional part of one per 


Safeguard the. lives of your 
passengers and crew. with the 
most improved appliances, 
and reap the benefit in days 
of trouble. 


Over 3,000 of our 
davits, twice as 
many life boats, and 
three times as 

many life preserv- 
ers now in use. 


Out of 75 steamship 
lines, which have 
given our appliances 
a trial, about 7O 
have favored us with 
repeat orders 


International Marine Engineering 


LIDGERWOOD 
Ship’s Winches 
and Steering Engines 


Improved Designs 
Built on Duplicate Part System 


| ASHTON 


POP SAFETY 
VALVES 


The 


ASHTON 


STEAM GAGES 


The 


QUALITY ACCURACY 
STANDARD STANDARD 


No. 17. Style for Superheated Steam 


THE ASHTON VALVE CO., Boston, U.S.A. 
NEW YORK St. John’s House, London, Eng. CHICAGO 


Improved Metallic 
Slip Friction Winch 


More Than 32,000 Engines Built and In Use 


LIDGERWOOD MFG. CO., 96 Liberty st, New York i 


The Hyde Steam Steering Engines 


THE MOST EFFICIENT 


MANUFACTURED BY 


Hyde Windlass Company 
BATH, MAINE 


NEW YORK OFFICE, 17 STATE STREET 


Lunkenheimer 
‘‘Duro 39 


Blow-Off Valves 


HEAP ye 1 eee BERERGRSERTRERG ARERR ORRRO ROR Eee Oe anenon 


gv _ are guaranteed for 250 pounds worKing pressure. 7 I § 

The cast irom used has a tensile strength of 25,000 ' 
pounds per square inch, and the bronze used contains a 
high percentage of copper and tin. One of the Principal advane 
tages in the design of these valves lies im the construction of the 
seat and disc, which provide self-cleansing seating surfaces, ana any 
scale or grit that may lodge om the face of the seat will Positively be 
washed off before the disc is firmly seated, thereby insuring a per- 


Efectly tight valve. 


The disc is double-seated, ana can be reversed or renewed when worn. 


The seat is also renewable, as are also all other parts of the! valve sub- 
yected to wear. 


—— 


Write for Catalogue 


‘“‘Most Supply Houses sell them—Yours Can—if they Dont or Wont—tell Us” 


The Lunkenheimer Company 


Largest Manufacturers of High-Grade Engineering Specialties in the World 


Cincinnati, Ohio, U. S.A. 


—Branches— 
New York 
64-68 Fulton Street 


General Officesfand Works «- att -* 


London, S. E. 
35 Great Dover Street 


Chicago 
32jDearborn St., cor. Lake 
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WELIN DAVIT AND LANE & DE GROOT CO. 


305 Vernon Ave., Long Island City, N. Y. CONSOLIDATED Tel. Greenpoint 2581 
Manufacturers of Welin Quadrant Davits, the only reliable boat-launching apparatus on the market; manufactured 
in twenty distinct types and sizes. Over SOOO Davits now in use. 


The Lane (62 De Groot Life 
Boats and Life Rafts are the 
Standard of quality. 


Also builders of bronze, steel and wood- 
en launches and other marine appliances. 


The famous A-B-C Life Pre- 
servers. ; 


One-third lighter and smaller than any 
other belt made. 


A-B-C Life-Belt Cork Life-Belt 


All our apputances approved by U.S. 
U.S. Army Transport Tugs, ‘““Gen. D. S. Stanley,” “‘Gen Geo. H. Weeks” and ‘‘Gen S.B. Holabird” — Inspectors. 


Pe AXEL WELIN, AWLNEA ssi sc son. oc 
Tests of Spellerized Steel Boiler Tubes 


(No. 6)* Tube Setting Test 
This is a severe treatment wherein a SPELLERIZED STEEL BOILER TUBE is inserted in a 


section of tube sheet, in which a hole is drilled exactly similar to the flue sheet of a boiler. 


The Tube is then forced into the Plate with a Prosser Expander, flanged and beaded over. 


The SPELLERIZED STEEL 
BOILER TUBE is subjected to 
many tests before shipment. In 
previous announcements we have 
described the Crop End Test, the 
Inspection Test (interior and ex- 
terior), the Hydraulic Test, the 

a : Flange Test, the Pin Test and 
; i : the Crushing Test. 


NATIONAL TUBE COMPANY 


General Sales Offices :—Frick Building, PITTSBURGH, PA. 


DISTRICT SALES OFFICES:—ATLANTA CHICAGO DENVER NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH 
PORTLAND - SAN FRANCISCO ST. LOUIS SALT LAKE CITY SEATTLE 


Export Representatives:—UNITED STATES STEEL PRODUCTS CO., New York City. 


The idea of this test is to ap- 
proximate conditions of actual 
service. If the boiler tube does 
not “stand up” under this severe 
treatment it is summarily re- 


jected. 


* This is the sixth of a series of announcements in reference to the qualities of and tests given to SPELLERIZED STEEL BOILER TUBES. 
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A PERFECT LOG 


The Schuette Recording Compass 
will keep an accurate automatic record 
of how your ship is steering. 


It will show what course you were 
steering and the exact time when the 
course was changed. : 


Write for descriptive booklet. — 


SCHUETTE RECORDING COMPASS CO. 


MANITOWOC, WIS., U. S. A. 


If YOU don’t know the lasting qualities of 
“Palmetto” Packing under steam and air 
pressures, send at’ once for FREE working 
samples. They will convince you. 


Greene, Tweed & Co. 


ESole Manufacturers } 


Twist. 109 Duane St., New York Braided, Round, and Square. 


Sizes, */, °/;, and '/, inch. From !/, inch up. 
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